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Aht. I. — Biographical Account of A1.SXAHDKR WiLion, M-D. 
late Professor of Practical Astronomy in GUtagowl By the 
late Patrick Wilso^j, A. M. Professor of Practical Astro- 
nomy in the University of Glasgow. * 

Alexandeb Wilson, M. H. late ProfeHSor of Practical As- 
tQMiomy in Glasgow College, was a younger son of Patrick 
Wilson, town-clerk of St Andrews, and was born there in 
1714- He was very young wbra bU father died, and was af- 
terwards brought up by the care of his motJier, Clara Fairfoul, 
a person much respected for her prudence, virtue, and piety. 

Having received the usual education at the different schools, 
he entered to the College of St Andrews, where he made great 
jHK>ficiency in literature and the sciences, axiA, after coMpleting 
a regular course of studies, was admitted to the d^ree of Mas- 
ter of Arts in his nineteenth year. 

Before the expiration of his academical course, his iaclina- 
tion led him to prefer the study of natural philosophy, and 
particularly those branches of it which relate to optics and 
astronomy. From hie earliest years he discovered a strong 
propensity to several ingenious arts, among which may be men- 

* Thii Memoir of Dr Wilson, after being read at the Royal Society of 
Edinburgh on the 3d February IT89, was withdrawn by its author, for 
the purpose of tnaking BOme slterstiona upon it ; and naa never returned 
fU- pnbliciition. It waa fiiuad, howerer, anionf; the papers of Mr Patrick 
WilsoD, and i« now printed with theooosentof his fiimily. Its connection 
with the hiElory of science, and of the prc^ess of the useful arts in Scot- 
land, gives it a very high degree of interest, and induces ua to reprint it 
Staia the Edin. Tram. vol. x.— Ed. 

vol. X. NO. I. JAN. 1829. A 



_iv,Goog[c 



2- ' Bif^apfucal Account of Dr Wilson, 

ttoned drawing, modelliDg of figures, and engraving upon copr 
perplate. Even when a boy, he often devoted fais leisure to 
such employments, and though in all of them he was almost 
entirely self-directed and self-tatight, yet, from fime to time, 
he produced specimens of ingenuity which drew upcHi him s 
general attenbon, and which, by real judges, were conudered 
as indications of uncommon natural talents. 

Upon his leaving the college, he was put as 911 apjventice to 
a surgeon and apothecary in hid native city, with a view of fol- 
lowing that pFofessioQ. At this period he became more parti- 
cularly known to Dr Thomas Simson, professor of medicine in 
the univefHty, who ever after treated hun with much kintjnffw 
and friendship. About the same time he had also the good 
fortune to find a patron in Dr George Miartine, a phyncian in 
the town. In those days the construction and graduatitHk of 
thermometers was little attended to or understood in Britain, 
and Dr Martine, frcxn ajuat conception of the importance of 
this instrument in many philosophical pursuits, was then en> 
ployed in compoung those essays on the subject of heat which 
have rendered hia name so justly celebrated. The autbcv, be- 
sides iUusUBting to well the theory of ths thermometer, was 
farther very desirous of brining accurate thermometers into 
general use ; and, with this view, he turned the attention of his 
friend Mr Wilson to the art of working in gloss. Though this 
was to jbim entirely a new attempt, depending upon many tdals, 
and much mechanical address, yet he very booo arajuired an 
admirable dexterity in fornung the different parts of the ii^ 
Btrument by the lamp and blowpipe, and id constructing and 
graduating the scales with accuracy and elegottoe ; an employ, 
ment which, for a long time, Mr Wilson continued to be fond 
of at convenient seasons, and in which it is well known he 
greatly excelled. 

Posses^ng naturally much activity of mind, and employing 
most of his leisure in some ingenious attempt or other, it was 
about this time that, in making certmn optical experiments, he 
discovered the principles of the solar microscope, so far as to 
exhibit to several of his friends in a dark chamber the images 
of small objects enormously magnified, by the sun's rays en- 
tering at a hole in the window-sh utter, and after several refrac- 
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tions f&lling upoD a white ground vitliiB. But Mr Wilson as 
yet vas too far separated from tfae great world, and had too 
iittle experience for bringing forward to the notice of the pub-, 
he any novelty of this kind ; and soon after, a similar combi- 
nation of glasses, with additional improremenu, occurred to 
Mr Lieberkuhn, and was at length received as a very curious 
enlargement of the optical apparatus. 

It was also, whilst employing hibiselfin such researches, that 
Mr Wilson proposed to many of faie philosophical friends the 
idea of burning at a great distatice by means of plain mirrors, 
fib situated as to throw the rays of the sun upon the same area, 
without the smallest knowledge of such a thing ever having 
been imagined by any person before him. But, wanting the 
means of providing himself vith any costly apparatus, the mat- 
ter was pursued no farther ; and it is well known that M. de 
Buffon, some years afterwards, when equally uninformed of 
what Eircher had thought of, bit upon the same conception. 
In 1747, by a magnificent construction far beyond the reach 
of Mr Wilson's finances, the French philosopher showed what 
might be done in this #ay, and with such effect as to render 
the famous secret iiUputed to Archimedes, of setting on fire tfae 
Roman galleys, much I^ss apocryphal than it had ever been 
considered before his time. 

In 1737 Mr Wilson departed from St Andrews, and by the 
advice of his friends went to London, in order to seek -for em- 
ployment as a young person who had been bred to the medical 
profession. Soon after his arrival there, he engaged himself 
with a French refugee, a surgeon and apothecary of good cha- 
racter, who received him into his family, ^ving him the charge 
of his shop, and of some of his patients, with a small annual 
salary. About twelve months after he had been .fixed in this 
new dituation, Mr David Gregory, professor of mathematica 
at St Andrews, coming to London, introduced him to Dr 
Charles Stewart, physidan to Archibald Duke of Argyle, then 
Lord Isla. Dr Stewart receivadhim with great kindness, and. 
not long after made him known to L<nrd Isla, who very soon 
was pleased to bestow upon him marks of his attention and fa- 
' vour. In his intrariews with this nobleman, Mr Wilson had 
his curio^y much gratified by stnne valuable astronomical and 
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pbysicBl apparatus which his Lordship bad got constructed Jcr 
himsdf, uid had placed in his library. On the other hand^ 
Mr Wilson was happy in being able to contiibute in ecrnie de. 
gree to the amusement of his patron, by constructing tbermo- 
ipeters of different kinds for him and his friends, with tnore 
perfection and elegance than bad been hitherto done «t Lpn- 
don. 

Near eighteen mcHiths ^psed in this way, during vhich 
time he conciliated the good-will and esteem of his master, by 
a faithful and regular discharge of whatever buuness was com- 
mitted to his eare; and, in return, he found himself now and 
Uien indulged in opportunities of keeping up his connections 
with persons of a philosophical cast, when his attendance upon 
the shop or patients could be conveniently dispensed with. 
Mr Wilson has been often beard to speak of the satisfaction he 
enjoyed even at this period, and of his perfect contentment with 
every thing which had then fallen to hialot Bui a serenity 
of temper, and a felicity of dbposition, were qualities whidi 
eminently distinguished him throughout bis whole life. 

While he thus passed his time in what he conrider^d as a 
comfortable settlement at his- first entering upon the world, a 
circumstauceof a very accidentalnatureoccurred, which gave a 
new direction to his genius, and which in the end led him to an 
entire change of his profession. This was a transient visit which 
he happened one day to make to a letter-foundery, along with 
a friend who wanted to purchase smne printing-types. In the 
course of seeing the common operations of the w<»4cmen usu- 
ally shown to strangers, he was much captivated with the cu- 
rious contrivances made use of in that business. Some short 
while afterwards, when reflectiDg upon what had been sho.wn 
in the letter-foundery, he was led to ima^ne that a certain 
greet improvement of the art might possibly be effected, and 
of a kind, too, that, if successfully accomplished, promised to 
reward the inventor with considerable emolument. His ideas 
upon that subject he presently imparted to a friend a little 
older than himself, who had also come from St Andrews, and 
who was possessed of a consideraUe share of ingenuity, con- 
stancy, and enterprise. The consequence oS Uiis was, a reso- 
lution on the part of both these young adventurers to relin-, 
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quisfa, as soon as it could be done wkh propriety, all other 
pursuits, and unite their exertions in prose^Jtuig the business 
c^ letter- founding upon an improved plan. 
■ It was not long ere they were enabled to carry into effect 
this resolution, and they first established a sfnall type-foundery 
at St Andrem, and one on a larger scale, two years after- 
wards, at Camlacbie, a village near Gria^ow. 

In this situation, Mr Wilson had contracted batnts of inti^ 
iqiacy and friend^ip with several pen>ons of the most respeo- 
table character, particularly with the Professors belon^ng to 
tile Univeraty of Glasgow, and with Messrs Robert and An- 
drew Foulis, univer^ty printers. The growing reputation of 
the uni-versity press, conducted by these gentltimen, gave ad- 
ditional scope to Mr Wilson to exert his alrilities in construct- 
ing their types, and b«ng now left entirely to follow. his own 
judgment and taste, his talents as an artist became every year 
more conspicuous. When the design was formed by the gen- 
tleman of the university, together with Messrs Foulis, to print 
splendid editions of the Greek classics, he, with great alacrity, 
undertook to execute new types upon a model highly improved. 
This he accomplished at an ezpence of time and labour which 
could Dot be recompensed by any profits arising from the sale 
of the types themselves. Such diunterested zeal for the honour 
of the university press was, however, upon this occasion so well 
understood, as to induce the university, in the preface to the 
folio Homer, to mention Mr Wiison in terms as btmouraUe to 
him as they were just. 

Though he thus continued to prosecute letter-founding as 
his chief business, yet, from bis great temperance, domestic 
habits, and activity, he was enabled now and tfa^ to command 
intervals of leisure, which he never failed to fill up by some 
useful or ingenious employment. One of these, in which he 
took great delight, was the constructing of reflecting telescopes ; 
ao art which he cultivated with unwearied attention, and in the 
end with much success. 

Among the more advanced students, who, in the years 1748 
and 1749, attended the lectures on divinity in the univeraty, 
was Mr Thomas Melvill, so well known by iiis mathematical ta- 
lents, and by those fine specimens of genius which are to be 
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found in his poMhutnout papers, pub^faed in Uie second vo- | 
\\ime at \h!tEditJmrghEs»aff»,Phj/mcal{mii Literary. With 1 
this young person Mr Wilson then lived in the doe^st intimacy. | 
Of several f^ilosophical sdiemea which occurred to them in I 
tlieir soaal hour*, Mr Wilson proposed one, which was to ex- 
plore the temperature of the atmosphere in the higher regions> 
by raiung a number of paper kites, one above anoth^, upon 
the same line, with thermometers appended to those that were 
to be most elevated. Though they expected, in general, th^t 
kites thus connected might be raised to an unusual height, 
' still they were somewhat uncertain how far the thing might 
succeed upon trial. But the thought being quite new to 
them, and the purpose to be gioned of some importance, they 
begtm to prepare for the experim«Qt in the spring of 1749. * 

Mr WilsoD^s house at Camlachie was the scene of all the 
)ittle bustle which now became necessary ; and both Mr Mel- 
vill and he, alike dexterous in the use of their hands, found 
much amusement in going through the preliminary work, tilt 
at last they finished half-a-dozen large paper-kites, from four 
to seven feet in height, upon the strongest, and at the same 
time, upon the slightest construction the materials would ad- 
mit of. They had also been careful, in giving orders early, 
for a very cgnad«'able quantity of tine, to be spun of such 
diflereot uses and ttrength as they judged would best answer 
their purpose ; so that one fine day, about the middle of July, 
when favMired by a gentle steady breeze, they brought out 
their whole apparatus into an adjoining field, amidst a numer 
toaa coi^Mmy,. consisting of their friends and others, whom 
the rumour of this new and ingenious project had drawn from 
the town. 

They b^an with nusing the smelkst kite, which, being ex- 
actly balanced, soon mounted steadily to its utmost limit, car- 
rying op a line very slender, but of a streVtgth sufficient to 
command it. in the me«itime, the second kite wtu made 
ready. Two assistants supported it betwew them in a slop- 
ing direction, with its breast to the wind, and with its tail laid 
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out evenly upon the ground behind, whilst a third pej'son, 
holding part of its line tight in his hand, stood at a good dii- 
tance directly in front. Things being bo ordered, the eatr&- 
mity of the tine belonging to the kite already in the dr was 
hooked to a loop at the hack of the secoiid, whtdi being now 
let go, mounted very superbly, and in a little time ahra book 
up as much line sb could be supported with ailraotage, there- 
by allowing its companion to soar to en elevation prt^portion- 
ally higher. 

Upon launching these kites according to the method which 
had been jwojected, and affording them abundance of proper 
line, the uppermost one ascended to eui aisazing haght, dis- 
appearing at bmee among the white summer clouds, whilst 
all the rest, in a series, formed with it in the air below, such 
a lofty scale, and that too a&cted by such regular and ooa- 
spiring motions, as at once changed a boyi^ pastime into a 
spectacle which greatly interested every behold«-. The pres- 
sure of the breeze upon so many surfaces communicating with 
one another, was found too powerful for a single person to 
withstand, when cimtending with the undermost strong line, 
and it became therefore necessary to keep the nastery over the 
kites by other means. 

This species of awial machinery answering so well, Mr Wil- 
son and Mr Melvill employed it several times during that and 
the following summer, in pursuing those atmospherical experi* 
ments far which the kites had been origin^ly intended. To 
obtain the information they wanted, they contrived that ther- 
mometers properly secured, and having bushy tossels of paper 
tied to them, sHould be let fall at suted periods trom soma of 
the higher kites ; wluch was accomplished by the gr&dual 
nngeiog of a match-line. 

When engaged in these experimmts, though now and then 
they communicated immediately with the clouds, yet as this 
happened always in line dry weather, no symptoms whatever of 
an electrical nature came under th^r observation. The sub- 
lime analyNs of the thunder-bolt, and of the electricity of the 
atmosphere, lay yet entirely undiscovered, and was reserved two. 
years longer for the sagaoty ot the celebrated Dr Franklin. 
In a letter from Mr Melvill to Mr Wilson, dated at Geneva, 
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Slst April 1753, we find among several other -pamoulara, bis 
curiosity highly excited by the fame of the Pl^adelphian ex- 
peranent ; and a great ardour expressed for prosecuting such 
researches by the advantage of their combined kites. But, in 
the December followiog, this beloved companion of Mr Wil- 
son was removed by death,— to the vast loss of science, and to 
^e unspeakable regret of all who knew him. 

In the year 1752, Mr Wilson, who had married Jean 
Sharp, daughter of William Sharp, a reputable merchant al 
St Andrews, brought bis family to Glasgow. About five 
years afterwards, he invmted the hydrostaUcal glass-bubbles, 
for determining the strength of sfHrituous liquors of all kinds, 
which long experience, especially among the distillers and mer- 
chants in the West Indies, has now shown to be more accurate 
and more cdmmodious than the instruments formerly used. 
From the minutes of a Philosophical and Ltieriu^ Society, 
composed of the professors and some of their friends, whose 
meetings were held weekly within the college, it appears that 
these hydrostatical bubbles made the subject of a discourse de- 
livered by Mr Wilson in the winter of 1757. At this time he 
also ^owed how a single glass-bubble may serve for estimating 
very email differences cf specific gravity of fluids of the same 
kind, such as water taken from different springs, or the like. 
This he did by varying the temperature of such fluids, till the 
same bubble, when immersed, became stationary at every trial, 
and then expressing the differences of their specific gravity, by 
degrees of the thermometer, the valoe of which can be com- 
puted and stated in the usual manner. 

Id they^r 1758 he read another discourse' to the sameso< 
aety upon the motion of pendulums. On thisocea^on he ex- 
hibited a spring-clock of a small compass, which beat seconds 
by means of a new pmdulum he had contrived, upon the prin- 
dpie of the^ balance, whose centres of oscillation and motion 
were very near to one anoth^. At one of the trials it per- 
formed BO well as not to vary more than a second m about forty 
hours, when compared with a very exact astronomical clock 
near to which it was placed. It was some view of rendering 
much more BtiD{de and clmapthe macbin»y of ordinary move- 
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■i by the slow vibrations of such a pendulum, which in- 
duced Mr Wilson to prosecute these experiments. 

HoX. long after this, he also put in execution a remarkable 
knprovement of tJie thermometer, which consists in having the 
capillary bore drawn very much of an eltipttcal form, instead 
■of being round. By this means the thread of quicksilver upon ^ 
the scale presents itself broad, and much more visible than it 
does in a cylindrical bore of the same capacity. The difficulty 
of constructing thermometers of this kind had nearly hinder- 
ed him from completing his invention, as the thread of quick- 
silver was found extremely liable to disunite when descending 
suddenly in so strait a channel. But, by his long expeiience, 
j(HQed to ^ther investigation and more trials, he at last di8> 
covered a method of blowing and filling thermometers with 
flattened bores, which freed ihem enurely from this defect. 

About the same time, also, he conceived the design of con- 
verting a thermometer graduated for the heat of boiling-water, 
into a marine barometer, in consequence of the well-known dif- 
ference of temperature which water, when boiling, acquires un- 
der the variable pressure of the atmosphere. This he e£^ted, 
by making aboiling- water thermometer, about a foot in length, 
with a pretty large ball, and having a thread of quicksilver 
as iHoad and visible as was connstent with a very perceptible 
run upon small alterations of temperature. The stem of this 
thermometer he fortified, by inclosing it in a cylindrical case 
of white iron, having soldered to it, at its tower end, a socket 
o£ brass for rec^ving half of the ball, which afterwards became 
entirely defended, by screwing to the socket a hemispherical 
cap. At the other end of the case which environed the st^n, 
there was soldered a tube of brass, wide enough to admit a 
scale of proper dimensions, before which there was an opening 
in the tube, defended by glass. 

- The utmost range of the scale he determined by the points, 
where the thermometer was found to be sUtionary wheU the 
ball, and a certain part of the stem were immersed in water, 
boiling under the greatest variations of pressure which the 
climate afforded. The interval so found, he subdivided by 
other observations into decrees, which corresponded to inches of 
the barometer, and which were so denominated upon the scale. 
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In the year 1766, tbe ct^ege of Glasgow, uptm the death 
of I>r Alexander Macfarlane of Jamaica, a great lover of, and 
{ffoficieat in the Bciences, received a \effu:y of a valuahle col- 
lection of astroDoioical ioslruments, which that gentleman bad 
got constructed at LoflfioB by the best Brtists, and had ouv 
ried out with hi(n to Jamaica, with a view of cultivating astro- 
oomy ia that island. The. college, upon this, Bo6n built an 
observatory for their receptitHi, which, by medals placed under 
tbe foundation, was called by the name of thcnr generous be- 
liefactor; and Mr Wjlsqn was immediately thought of by the 
manbers of the faculty, as a proper person for taking charge 
of it^ and making the astronomical obs^rations. At this 
juncture bis Grave Archibald Duke of Argyle, who had all 
along fxHitinued his patronage to Mr Wilson, more e^iedally 
since he had brought the art of letter-founding into Scotland, 
used his influence with government, and procured his Majes- 
ty's presentatioii, nqminating and appointing him prafeaaor id 
practical astronomy and obeerver in the College, with an an- 
nual salary of fif^y pounds, paydble out of the Exchequer ; 
and, Bcconlingly, in 1760, he was admitted to this new office 
by the unanimous and most oordial welcome of all the mem- 
bers of the faculty. 

His two eldest sons, who had by this time entered upon a 
course <^ libe^ educaticHi, not loi^ after took upon them the 
further enUrgentOLt and improvement of the letter foundery } 
and, before diamisaing tl)i^ tt^c, it deserves to be mentioned, 
that Mr Wilson lived to such an advanced age, a&to enjoy in 
0e most feeling manner the reward of hia early diUgence and 
excellent example, in seeiog the business rising in their haqds 
to the higbeU reputation, not only in these kingdoms, but in 
foreign countries. . 

In 1763, when upon a viut at St Andrews, an honorary 
degree in medicine was conferred upon him by his Aima Ma- 
ter, 

Among the objects which now occupied him in the Obso'- 
vatory, his fcHiaer labours towards improving the reflecting 
telescope were resumed, and pursued for a considerable lengdi 
of time, with a view of obtaining some certain method of ^v- 
ing the parabolic Agate to the great speculum. These trials 
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were made upon a variety of met&lB, comparatively of a small 
diameter, and focal distEince; but he r^arded them cmly as 
preliminary ones, and had always in contemplatioii to eng^e 
with apertures of much greater dimehsioDS. He was often 
heard to re^^t, that no crowned head, or wealthy association, 
ever thought of patronizing an attempt to construct some vast 
telescope, to be employed in making discoveries in the moon 
or planets, or in exploring the heavens ; and, it is more than 
probable, that if his own means had been less drcumactibed, 
he would of himself have attempted something ot this kind. 
The m<H-e recent labours, and brilliant success of the excellent 
Dr Herschel, have fully shown that such suggestions ^ere by 
DO means romantic ; and the writer of this account, who has 
had the happness of being well acquainted with both these 
men, has often remarked a striking resemblance in their cha- 
racter and turn of mind. 

In 1769, Dr Wilson made that discovery concerning the so- 
lar spots, of which he has treated in the PhUoaophical Tt-arts- 
acHons of London for 1774. Not long after he entered upon 
this new field, the nature of the solar spots was announced by 
the Royal Society of Copenhagen as the subject of a prize es- 
say. This induced him to transmit thith^ a paper written in 
the Latin- limguage, containing an account of his observUions, 
and of the conclusions drawn from them. In return, he ob> 
tai&ed the honourable distincdon of a gold medal of near six- 
teen guineas intrinsic value, having, on its reverse, the^gure 
of Truth pendent in the lur, holding a wreath in one band, 
and in the other a pen^pective glass, and the motto, VeritaH 

As an astronomical observer, he was remarkable for a sharp 
and clear eye, devoid of all blemish, and which, too, without be- 
ing liable to fatigue, had long been inured to examine and to 
judge of small objects in their nicest proportions; acircumstance 
which must have proved of great advantage to him when em- 
ploying his sight upon celestial appearances by means of the 
telescope ; and it required only to know him, to have the ful- 
lest bssorance of his fidehty in rendering an acconnt of his ob- 
servations. 

His discovery in regard to the solar spots, thou^ it be gain* 
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ing groHcd more and more among those most conversant in 
astronomy, yet, like many other new discoveries, has nottescap- 
ed its share of opposition. This gave him occasion to publish, 
in the PkUosopf^tal TVansactiona of iMndtm for 1783, the 
.second paper upon that subject, after a silence of near ten years, 
wherein, upon the authority of many more observations made 
in that intervaT, he obviates objections, and maint^ns the rea- 
lity of his discovery with an entire conviction. The amount 
'.«f it is " That the spots are cavities or d^essions in that im- 
meosely resplendent substance which invests the body of the 
.sun to a certain depth ; that the dark nucleus of the spot is at 
the bottom of this excavation, which commonly extends down- 
wards to a space equal to the semidiameter of our globe ; that 
the shad}' or dustiy zone which surrounds the nucleus," is no- 
ting but the sloping sides of the excavation reaching frtnu the 
sun^s general surface downward to the nucleus or bottom." 
All this he has demonstrated by a strict induction drawn from 
^e following phases of the spots, as they traverse the sun's 

N disk. 

When a large well-formed spot, consistingofa dark nucleus, 
and its surrounding umbra or dusky zone, is seen upon the 
middle of the sun's 'disk, the zoue is generally equally broad all 
around; but when the same spot verges near to the'limb, that 
side of the dusky zone which lies next to the centre of the dbk, 
begins much sooner than the side diametrically opposite to turn 
narrower, and at last disappears, while the other sull remains 
dilated and visible. And, in like manner, when a spot enters 
the disk by the sun's rotation, we see first the nucleus, and the 
upper and under sides of the shady zone or umbra,. together 
with that side df it nearest to the limb, whilst the ^de opposite 
is still wholly Invisible. But as the spot advances farther up- 
on the disk, that side of its dusky zone which lately was invi- 
sible now shows itself, and continues to enlarge more and more 
till it becomes as broad as any other part surroun^ng the 
nucleus. 

These phases, which he found so very palpable when ob- 
serving carefully ttte great solar spot in November 1769, and 
so very frequent, though less obvious, in numberless other spots 
of a smaller raze, which for several years afterwards he ex> 
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amioed, pi»ve in the clearest manner that the spots themaslve* 
are depres»ons in the luminous matter of th^: sun, and lead tQ 
many new and intereeting ideas coocerning the nature and con^ 
ttitutioD of that stupendous body. ^ 

But though he was the first astronomer to whose lot it fdl 
to remark these phenomena of the solar.spots which havel;>een 
just now described, and to draw sudi imporunt conclusions from 
them, it appears that the celebrated Hr Flamstead, so far back 
as the year 1676, had very nearly anticipated this discovery. . 
For, one day when observing a spot of considerable size near 
the sun'a limb, he actually beheld this appearance of the dutky 
zone which belongs to the nucleus, finding it almost wholly 
defiaent on that side which respected the centre of the disk : 
and this, too, when the distance of the spot from the limb cot- 
responded very nearly with that which Dr Wilson found to be 
so constant in his observations. Mr Flamstead was then, in- 
deed, viewing his spot in peculiar circumstances, and the most 
favourable of all to perfect visicfn o( the sun, a^. by the inter- 
vention of a mist, he was enabled to use his telescope without 
the help of tinged glass put before his eye. The following ia 
his account <^ this remarkable observation, in which, by the 
■word macula, Mr Flamstead evidently means, the nucleus of 
the spot, and by ntdiecula the dusky zone which surrounds it. 

*' 1676, Nov. 9. Deihde denw ade6 vapors excepcre solem, 
ut per ipsos licuit ilium nudis oculis intueri. At^hibito tua\ 
long^ore tubo al^ue vitro rubro, (quo oculvm advereus eju^ 
splendorem munire soleo) maculum contemplatus sum : dis- 
tincta valde videbatur, ejusq^ue figure quse in schemate ^pin- 
gitur : * . Nubecula ipsi circumductn elliptica omnino ; aaif 
good vdldi miratus mat, admodum dilatata k parte limbum 
respiraente ; ab altera vero versus centrum, maculse fere coba^ 
rere videbatur.'" 

" Observavi dein macules a limbo proximo distantium 1' 
I3'r—ffi9t. Cceksi. FlamgteedH, voL prim. p. 363. 

When Dr Wilson saw the great spot on the 23d November 
1769, it had nearly the same saltation upon the disk, and the 
Eune aspect as the one here described. But, at that time, 
like Mr Flamstead, he bad no conoeptioD of what was signified 
by such an appearance. It was not till next.^ay, after remark- 
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ing certun striking aUteraiions of Ae tarm both <^ then 
and umbra, tbat the suggeHtion first droBe in bis nhid of the 
spot b^ng an eaxavatum or depreaHon on the luminous nuttet 
of the sun ; which idea, the subsequent obserratioAs of the suite 
spot most evidently confirmed. 

Not long before his death, in tuniing over at more leisure 
the pages ot this admirable astronomer, Dr Wilson for the first 
time met with the above passege, and was pleased at finding bo 
remarkable a coincidence as to the leading fact upon which bis 
discovery rests. 

■ Among bis papers there were found many letters he bad re- 
caved from Dr Maskelyne, upon whose correspondence Sr 
Wilson set a very high value. All his papers published in the 
^ilosophical Trantaduma of London were communicated by 
that friend. Among these, we find a short one in the volume 
for 1774, wherein he proposes to diminish the diameter of thei 
finest wires, used in the focus of the astrouonucal telescope, by- 
flattening them according to a method there described; an idea 
which, though very simple, seems extremely worthy of atten- 
tion. 

In the month of January I777, whenoonverBing, asheoften 
£d in the evenings, with his son, who had now made some pro- 
ficiency in the sciences, their attention was somehow turned to 
the following query, proposed by Sir Isaac Newton, am<fng 
many others, at the end of his optics, namely, " What bindereT 
the fixed stars from falling upon one another ?" 

In reflecting upon this matter, they readily came to be of 
opinion, that if a similar j]uestion had l^een put in respect of 
the component parts of the solar system, it would have admit- 
ted of a very easy solution, on account of p^ribdrca? motUm^p. 
pearing to them as the great mean employed by nature for 
counteracting the power of gravity, and for maintaining the 
sun and the whole retinue of planets, primary as well as secon- 
dary, and of ooaets, at commodious distances from one ano-^ 
ther: 

In like manner, Dr Wilson diougfat it not unreasonable to 
suppose, that the samepriociplemigbt have assigned to it a do- 
minion incomparably wider in extent, and that the ordo' and' 
stability, even of a unipersey and of every individual system 
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coa^bended m it, nujjht depend 'upoo periodical motion. 
round some grvod ceou-e oS general gravitfttioiL Thb ooo- 
ception, befddec sppnriog to tfaem warntiited hy every view 
tiKy could take of the nature of gravity, seemed moreover to 
receive some Support from the discoveries which, sinoe the tim« 
of tbe great Halley, have been made of what has been called 
the ** proper motions of the fixed qUrH," and particularly &om 
the {pinion entertained by that excellent astronomier, Dr Mas. 
kriyne, " that, prdbably, all tiie stars are continually chang- 
ing thfflr places by some slow and peculiar motions through-* 
out tbe mundane space" 

Soon after tbis view had arisen, out of the familiar conver- 
satioo above-mentioned, it wa« published id a very short aao* 
nymous tract, entitled, *' Thotiffhtg on general Gravitation, 
and Viewa thence ariring as to the state qf tbe Universe.'" 
The chief inducement to so early a publication was the hope 
of drawing immediate attention (o aio intercstiog a point, 
which might possibly lead to the discovery of scmie way by 
which the matt^ might be brought to the test of observation. 

It is quite obvious, that the foregmng suggestions oecessa- 
lily imply a motion of the solar system, as one of that im- 
meuBe host, which, for what we yet know, may be subjected 
to the laws of periodical revolution. Accordingly, it early oc- 
curred, that perhaps the most advantageous way of advauMng 
in this iavesugstion, might be to try to find out, if posuble, 
symptoms of such a law as affecting that system to which we 
ourselves belwog. 

It sometimes struck him, when looking over the progress of 
I^ilosophical discovery, that many tl]ings of high moment apt 
peat to have lain long wrapped up in embryo, by our twt 
employing ourselves more frequently in what may be caUed a 
" direct aearek,'" and in filhng up with more attrition and bold- 
ness the list of desidenda. Between this last step, ajod the ac- 
coipplifihmpnt of a pvoflauod di^very, he concaved that the 
truksiUoo might sometimes be made with no great effort of in- 
v^ttion, by only oftiog csrefujity Auob primajjes as are already 
knovB attd.fuailiar to us, and availing oucedves of them in 
their full extent. 

It was 1^ proceeding is this way, and when considering the 
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tnaniMr by wlucb the motion of light wouU be affected byre- 
fleeting and refracting media, themselves moring with great ve^ 
lodty, (a moBt interestiDg field in optics iben wholly unc(]l|i- 
vated,) that two principles came into view, either of wbi<^ may 
possibly serve us in detecting ageneral motion belonging^ to the 
soUr ^stem, relativelj to the surrounding fixed stars, w id 
proving a negadve with regard to it Of these, a very sinn- 
mary account has been given in the historical part of the £din- 
burgh PkUoaophicai TransacHatu, vol. i. But, sh<Nild they be 
succea^ul in discovering euch a concealed motion, the same 
jHinciples cannot fail of determining the' velocity and direction 
of it ; and in process of time, whether such a tran^ticm of the 
whole system be in a straight line w a curve, and if in a curve, 
wbethn- it be of a such a kind as may indicate a periodical re- 
volution. And it needs scarce be mentioned, that if such a 
thing should actually be made out, besides enricbiag astronomy 
with that knowledge which depends upon measureable paral- 
laxes. in the sphere of the starry firmament ; it would also'be- 
stow a very high authority upon Dr Wilson's suggestions, of 
what poswbly may be the plan of nature in upholding the 
universe. 

At the time of the last-mendoned publication, he was uxty. , 
three years old, but still continued to mjoy the blessings of an 
uni&terrupted state of good health. In the year 1 764, at the 
recommendatidn of the univeruty, his Majesty was graoioualy 
pleased to nominate and appoint Patrick Wilson, A. M. Ur 
Wilson's secoad eon, to be assistant aad succe&tM- to his fkther 
as professor of practical astronomy and observer ; a circutn- 
stanoe which heightened the consolations he enjoyed during 
the evening of life. 

In March and April 1786, when be had neariy com{Jeted 
his seventy-second year, it became apparent to his family and 
friends, that his constitution and strength were fast declining. 
After a ^«dual and easy decay, which lasted throiighout the 
whole of that summra: and autiusn, and which be bore wit^ 
the utmost composure and reagnation, amidst the tender soli- 
ratudes of hb surrounding fumly, be at last aE[Nred in th^ 
arms, on the 16tb day of October. 

The private character of Dr Wilson was amiable to an un- 
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common degree. From his early youth to venerable age, he 
was actuated by a rational and stedfast fnely, enlivened by 
those gracious assurances which carry our hopes and prospects 
beyond the grave, and snccteti the lot of human life. The 
cast of his temper, though uniformly cheerful and serene, was 
yet meek and humble, and his affections Bowed in the warmest 
current immediately from the heart. His looks, as well as his 
conversation and demeanour, constantly indicated a soul full 
of innocence and benignity, in harmony with itself, and aspir- 
ing to be so with all around it. 

Akt. II. — On the Mean Temperaiure ^ Bombast deduced 
from Observatiom made in ]827, S[c. Communicated by 
Alexander Adie, Esq. F. R. S. R &c. 

Ihe observations from which the following results are de- 
duced, were made before sunrise, and at 11 o'clock a. m., 1 
o'clock p. M., 4 o'clock p. H. and 9 o'clock p. m. 
January 1827- 







- Temp. Fal 


Before sunrise, 




^m 


11 o'clock A. u. 


_ 


76 68 


1 p. i. 


. ■ 


77 56 


i P.M. 


. 


78 55 


9 P.M. 


- 


78 00 


Mean temperature for January, 


74°95 


Highest, 


- 


8a 


Lowest, 


FuEOAav 18«7. 


64 


Before sunrise, 


. 


73°91 


11 o'clock A. M. 


. 


8018 


1 P.M. 


_ 


81 .98 


4 P. M. 


- 


earn 


9 P.M. 




77 87 


Mean temperature for February, 


78 97 


Highest. 


- 


85 


Lowest, 




69S 


L. X. NO. r. JAM 


18S9." 


B 
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ifBomhay. 


Before suiutbe, 
11 o'clock A. H. 


MiBCH 18S7. 


75»M 
81 28 


1 P.M. 




8191 


4 r.ii. 


- 


82 30 


9 r.». 


- 


79 04 


Mean temperature for Matcb, 


79 98 


Highest, . 
Lowest, 


- 


86 

70{ 


fiefore sunrise, 
11 o'clock i. K. 


Amil 18S7. 


77°28 
85SS 


1 P.M. 




86 11 



Mean temperature for Ajwil, 



Highest, . 

Lowest, 


-■ 


89 

IV, 


Before sunrise. 


Mat 18S7. 


82W 


11 o'ck>ck A. M. 




8743 


1 p. H. 


- 


8814 


4 P.M. 


- 


8798 


9 P.M. 


- 


8eos 


Mean temperature for Maj, 


seso 


Highest, 
Lowest, 


- 


91.00 
80.00 


Before sunrise, 
11 o'clock A. M. 


JmE 18S7. 


81-58 
84 U 


1 P.M. 


- 


8448 


4 P.M. 


- 


8438 


9 p. M. 


- 


8228 



Mean temperature for June, . . fig , 
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Highest, - - . - 89 

- Lowest, - - - • 761 

. Jolt 1837. 

B^ore sunrise, - - - 80°d6 

11 o'clock A. M. - - - 82 41 

1 p. M. - - - 87 64 

4 p. H. ~ . - 8362 



Mean temperatim for July, - 



Highest, 


. 


841 


Lowest, 


AuousT 1827. 


79- 


Before sunrise, 


. 


79<fl6 


11 oVlock A. M. 


- 


8100 


1 r. H. 


- 


81 16 


4 P.M. 


- 


81 2« 


9 f. « 




79 79 


Mean temp^ratute for August, 


sots 


Highest, - 


- 


SB 


Lowest, 


Septehb£& 1827. 


771 


Before sumse. 


- 


705 


11 tfclock A. I. 


- 


8151 


1 F. it. 


. 


83 06 


4 p. u. 


- 


8203 


9 p. M. 


. 


79 75 


Mean temperature fop September, 


8086 








Highest, - 




831 


Lowest, 


October 18OT. 


77 


Befote sunrise, 


. 


79°11 


11 o'clock A.M. 


- 


84 S3 


1 P.M. 




ssn 


4 P.M. 


. 


86 11 


9 P. u. 


. 


8196 




83 S3 



o-,lc 



On the Mem Temperature ofBombai/. 


Highest, - - y . 


83 


Lowest, •- - - - 


76i 


,NovBMBEal8a7. 




Before sunriae; _ . . 


- te^m 


11 o'clock A. M. 


83 SI 


1 p. «. - 


sise 


4 p. M. - - 


84 35 


9 P.M. - - - 


80 30 


Mean temperature for November, 


8178 


Highest, . _ . , 


87 


Lowest, 


67 


Decembeb 1837. 




S^ore sunrtee, ... 


fi»70 


11 o'clock A. H. - . . 


77 95 


1 P. M. - 


78 70 


4 p. M. - 


79 80 


9 p. M. - 


7103 


Mean temperature for January, 


75 83 


Highest, .... 


84.00 


Lowest, . - . _ . 


69-00 



Hence we have for the mean monthly tempera- 
tures,— 

Jaouaiy, - - - . 74°95 

February, - . - - 78 97 

March, - - - . 79 98 

.April, - - - - 88 63 

May, .... 8630 

June, . . . .. 83 35 

July, . . . - 82 86 

August, . . • . 80 4S 

September, . . . . 80 86 

October, - - . . 83 63 

November, . - . - 81 78 

Uecember, - . - , . 76 83 

Mean annual temperature of Bonbay for 1827, 80°98 
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TTfae slightest examinatioii of the preceding ohserrations is 
sufficient to consioce us t^at the mean temperature of Bombsy 
for 18S7 must be con^derably less than S0°98, which is the 
mean of five t^dinates of the daily curve. Three of the or- 
diaates, viz. that of 11 a. h., \*' p. m., and 4" f. m. are takes 
during the warm part of the day. The ordinate of g>> p. m. 
is very little above the mean ordinate ; so that in the preced- 
ing series of observations there is really only one ordinate^ 
namely, that before sunrise, which b near the lowest part of the 
curve, and decidedly below the mean temperature. Two or- 
dtnates, therefore, or observations at 12 p. u. and about 3'' 
A. H.are wanting to enable us to deduce from the series the 
accurate mean temperature of Bombay. 

Taking the mean temperature before sunrise as the lowest 
during the day, we have by the LeJth observations the follow- 
ing correction : — * 



Mean Temp. 



Bef<ra« sunrise, 

11 o'clock A. M. - + 1 * 



+ 2882 
+ 9972 
— 438 



■Sam of deviMJons from the mean, - + ^ 

Hence we have 

Observed mean temperature, 

■Correction, . - - — 



Corrected mean temperature, 76^64 

If we now compute tfae mean temperature of Bombay in 
N. Lat. IS-SS' and east Long. 72*38', by Dr Brewster's Ge- 
neral Formula for the Eastern Hemisphere of the Globe we 
shall find:— , 

■ See d>i» Journai, vol, t. No. ix. p. 30. 
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Mean temperature by formula, - . tVS9 ' 

Corrected observed temperature, - 76 76 

Difiemce, 4'>>8 

This difference, wbirfi is very considerable, may arise partly 
from the insular situation of Bombay, which is no doubt varm- 
er thaa in the same latitude on the continent 



Abt. IIT. — Table itf the FariatiMU of the Magnetic Needie 
at Boston, Falmouth, and Penobecot, in Xorth Ataeneoj 
during 128 yeare.* By S. De Witt, Surveyor-Ge- | 

neral ' | 

The following interesting document, which was furnished me 
t^ the late Greneral Schuyler, shows the changes in the varia^ 
tion needle at BostCHi, F^mouth, and Penobscot, from 1672 
to 1800, embradng a period of 1S8 years. The difference 
of varianon between the two epochs appears to be 5°.53', giv. 
ing a httle more than 2|'ths for the mean annual variation. 

As long as I can remember, the surveyors in our country 
on retracing old lines have allowed at tbe rate of 3* per year> 
and acquiesced in the correctness of that rule till 1805. 

Since 11^5, I occasionally observed the variation of tbe 
needle, and from these observations I found no reason for 
departing from the old rule till 1807, when, to my surprise, 
I found that a sudden change had taken place in the direction 
of tbe needle. In order to ascertain its extent, I examined fi. 
number of lines which had been Purveyed in 1805, and which 
gave a difference of 45' from July 30th, 1805, to September 
4th, 1807. 

I found the following to be the variation at Albany. 
VirUdon. 

1817, October 3d, - - 5° 44' West. 

1818, Ai^Bt 1st, - . 5 45 
1825, April 34th, - . 6 
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The following talde exhibits the varistjon of the compaa from 
actual observation from 1672 to 1800. It was drawn up by 
John Winthsof, Esq. Hollis Professor of Mathematics 
at Harvard Coll^ in Cambridge. 
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128 years Diff. fi° Bff 5" 5S' 

Mean Annual Difference, S 46" 28"' 



NOTE BY TBB BBITOK. 



The preceding document, if correct, will be regM-ded as one 
■ <rf great value by the natural philosopher. When we con- 
sider, however, that the observadons have been made at three 
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difiaiSDt placev >a<l ^J various obeerven ia the tame place,' 
wecaDDOt but view. with siis[ucion the extratxdinary coiotn- 
deoce ID the . Dumber 5° 53', which represeDU at three places 
the difference of vaiisbon for 1S8 years ! The Binti]anty be- 
tween the differences of each period for the three differoit 
places is also exceedingly suspicious. For example, from 
17S5 to 1742, the diflereoce of variation is exactly 2A' at each 
of the three places of observation ; and in the following period, 
from 1742 to 1745, the difference of variation is 4" at each of 
the'thiee places. - Such a strange coincidence in the observa- 
tao&s is Dot likely to have taken place, even if the same obser- 
ver and the some instrument had been the means of obtaining 
them. 

It would be highly denrable, therefore, both . for science 
and for the credit of those gentlemen whose respectable names 
are connected with this document, that its history should be 
diligently inquired into- 



Akt. IV. — Acoount of the Qftartx Cryitah, and the SiU- 
ceout Paate Jbund in the Marble of Carrara, an deserHed 
by M. Repetti. * 

\FuB cavities containing different fluids which occur in seve- 
ral species of crystals have only a few years ago attracted the 
attention of natural philosophers. We have already publish- 
ed on this subject several important memoirs by Sir Hun^ 
phry Davy and Dr Brewster. In the present paper, I pro- 
pose to give an account of the curious resulu contained in a 
work by M. Emmanuel Repetti, entitled S'opre Valpe apu- 
ana ed i marmi di Carrara. I ought to inform those who 
are not much ' dbposed to admit, without strong evidence, 
facts of which they do not understand the cause, that in Italy 
the knowledge and sincerity of M. IJepetti are well known. 
The rock crystals found in the marble quarries of Carrara 

* This Analyais is translated tVom the Annakt dt Chimie, i^c, Jan. 
1886, p. 8S. The extracts (nly are Jrom M.BtfpettJ. S«e the felknring 
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are generally remarkably clesr. SpBlIatwam wu satisfied from 
those in the museum of Favio, where there is a great omnber 
of specimens, that they surpass in limpidity the purest cry^ 
tals from (rerniaDy, Hungary, and Switzerland. 

The largest and most perfect of these crystals are contmn- 
ed in irregular cavities of the calcareous mass in the cryttei 
ooena, as the workmen call them, (/ami a cristalli,) per- 
fectly closed oa all sides. Here the crystals are insulated, 
sometimes in groups, but always adhering to the marUe. 
Most frequently they are found implanted perp^idicularly to 
'the sides of the cavities. Sometimes,- however, their pyra^ 
midal extremities are free, and they touch the rock only by 
- the faces or angles of the prism. 

The small crystals which are encased ID the substance ^ 
the marble have no transparency. Their colour is milk- white, 
and tbeir exterior form is not regular. One might suppose, 
says M. Repelti, that want of room has also prevented them^ 
from assuming the geometrical forms of crystals contained iQ 
cavities. 

Rock crystal is never found in the statuary Carrara marble.' 
It occurs in the common white pearly marble of the grottos of 
Colombara Sella Pmaslra aiid the Fossa delf .Angela, mtanted 
near the foot of Monte Sacro. 

The workmen eniployed in the Carrara quarries informed 
M- Bepetti, during his first vifdts, that the cavities in the 
marble which contained quartz crystals generally contiuned a 
greater or less quantity of pure water, slightly atndulated ; 
that they have often recourse to this fiuid to quench th^r 
thirst ; and that the crystals of calcareous spar encased in the 
substance of the marble, and which they call Ivdcke, are al- 
most a certain proof that a liquid cavity containing quarts 
crystals is not far distant. Hence the workmen have called 
these crystals spies (la spia.) M. Bepetti has satisfied him- 
self of the accuracy of these observations. 

I proceed now to the eztioordinsry fact which forms tbe 
piincipal object of this paper. 

**■ \a the spring of 1819) M. Fontoleone del Nero, proprie- 
tor of a quariy in the Fotm del Angelo, having caused to be 
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Mvn in his own preawice the slnft of a great column for Ae 
new charch of St Francois at Ntq^, pncaved alucica. This 
led faim to [Mtibe the marble with' an iron, when in an iostant, 
aod to the great surprise of all those who asaiBted at the ope- 
raticm, there was seen a cavity larger than usual, every where 
hned with crystals, aod containing about a pound and a half 
of Uquid. With still greater astonishment the^ taw at thg 
bottom of the carjity a transparent protuberance a» large at 
the Jlat, and tvhvA teemed to have oil the characters of rock 
eiystal. Transported with the idea that he was about to 
possess himself of the purest specimen of hyaline quartz in the 
world, he instantly attempted to detach it ftvm its matrix ; but 
alas ! he had scarcely withdrawn his hand from the cavity be- 
. fore he saw an elastic and pasty substance, which at first might 
have taken any shape, and received any sort of impression. 
It soon, however, became solid and opaque, when it had the 
aspect of calcedony, <»' of a £ne porcelwn biscuit. Disap- 
pointed by this unfortunate metamorphons, and putting no 
value on a substance, the whole importance of which seemed 
to him to be gone, M. del Nero threw it in vexation among 
the debris of marble collected in the ravine." 

Such is the account given in the very words of M. Repetti. 
This naturidist does not dissemble that it may be con«dered 
incredible ; but, according to him, every person present g^ves 
the same account, and among these were several well worthy 
of credit. Besides, he adds, the fact quoted by M. del Nero 
is not unique, though examples of pasty crystals as large as 
hiB have not occurred. ~ 

When Spallanzatti visited Carrara in 1783, the workmen 
told him that they sometimes found in the marble crystals 
which became hard after they were taken out. " But I hare 
discovered,^ says Spallauzani, " that this opinion b not true. 
The quartz contained in the marble is as hard before its ex- 
traction as after it i s exposed to the air, which is also perfectly 
ofmfcHinable to the laws of crystaltiaation." To this positive 
denial of the fact related by M. Nero, M. Bepetti replis^ that 
M. Spallanzani misunderstood the workmen, and that he raia- 
took for a genial law what was stated to him only as an ex^ 
ception. 
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Such waa the state of the queation when M. - B«peUi pubr 
lished his work in 1820. Since that time he has inserted in 
the Antkohgia an observation which be made almg with M. 
Fompeo Pironi, a naturalist of Milan, and which appeared to 
him to remove every doubt. 

" In pasung," says he, " to the west of the Face della Bru- 
ciana, I observed accidentally a micaceous marly rock of & 
chestnut colour, and of the kind which the French call moiaaae, 
where, if I may use the ezpresuon, nature waa caught in the 
fact. 

" In a vertical section of the ground contiguous to the new 
road, I observed someveiits or contorted fissures which tra> 
versed the mass of marl, and were covered with quarts and 
calcareous spar, and from which there isaued, as if the water 
of infiltration pushed it from within outwards, a tubstance 
tratiaparent and viscid between the Jingera, like the gum 
which ewudeajrom trees. 

" I immediately recollected the fine experiments fif Berz&- 
lius, by which he showed that one of the characteristic pro- 
perties ot silea!vas,Kh»i it precipitated itself from solution in a 
gelatinous form, and the phenomenon quoted in my work on 
a pasty mass found in 1819, in an anhydrous geode of Carrara 
marble. I was instantly satisfied that the fact which I had 
discovered afforded an irrefragable proof of the recent forma- 
tion of quarts crystals in the cavities and fissureii of calcareous 
cocks. 

" My- first care was to extract from the fissure a portion of 
the semifluid substance, and to wrap it up in a sheet of paper, 
whh the view of submitting it to chemical analyds. I also 
thought of impressing upon it some figure which might prove, 
in the event of its becoming solid, that it had been originally ' 
fluid, but its extreme liquidity prevented me from doing 
tfaifc 

" la the evening of the very day on which I discovered it, 
J found thai the paste contained in my sheet of paper had be- 
€mue mtSii, opaque, friable, rough to the loach, amd of a white 
tint.'" 

In the ttauMkiet of his paper, M. Repeui relates a series 
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of experiments nuule at Floreoce in coDcert vith Professor 
Taddei, and from which it follows that the pasljif M^aUmce 
was composed of 

Silex, . . 5 parts. 

Lime, - - 1 

for the author supposes from the details of his analyus thst 
it was not a ample mixture. 

The reader has, however, before him the elements of the 
qUestJon, and may judge for himself whether or not the obser- 
Tation of M. Repetti is sufficieatly precise to obtain a place in 
science. Some may perhaps regret that this naturalist did 
not insist more on the circumstances relating to the transpa- 
rency of the substance which he analyzed, and that of the large 
pasty mass extracted from the marble by M. Nero. With re- 
gard to the objection of Spallanzani it can haVe no weight, 
wnce the phenomena of polarisation have proved that the jellies 
of oranges and gooseberries are really crystallized, and that 
they even possess double refraction. 



A EX. V. — Fads and Observations relative to the recent Jor- 
malion of Quarts Crystals, S^c. and i^ indurated Cdlcedom 
from Siliceous Solutions and Pastes. 

As we have not been able to procure the original work of M. 
Bepetti, we are glad to have it in our power to lay before our 
readers the copious extracts ^om it 'given in the preceding 
article, although we had six years ago published in the £d. 
Phil. Journal the simple facts which he had observed. 

The English scientific reader will doubtless partake in the 
surprise with which we have read the observations of the learn- 
ed French editor on the paper of M. Repetti. The facts vre 
brought forward as something quite new and unique, as soiii& 
thing which geologists have overlooked, and as bordeiing on 
the marvellous ; and the read» is told that he must judge fc^ 
himself whether or not the observation of .M. Repetti is bu£S- 
ciently precise to receive a. place in science. 
In England we have been long familiar with onalogoiuand with 
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similar facts, and even with CactsfarnKveptHzlingthiatboKcif 
M. Repetti. Our mineralogists and geologist! and natural phi- 
losophers never doubted the testimony upon which Uwie were 
published ; and, with the exception of some red-hot Plutonists^ 
whose prejudices were opposed to the belief that many mioerals 
have been, and are now, forming from aqueous depoution, we 
never met with any unprejudiced philosopher who did not a<L 
out the facts as implicitly as any other in physical science. For 
our part, we cannot see where the wonder lies. Among the 
extraordinary facts on which every science is founded, and many 
of which are every hour obvious to our senses, is it at all a mat- 
ter of wonder, or ts it even slightly marvellous, that a toft 
trantpargnt sUiceoua mats' should be Jbund in the cavitj/ <^ a 
calcareoits rock, and should harden into tomething Hie caice- 
dony or porc^iMt, or that a caicareo-Hiiceoua gelatinous mata 
should become solid, opague, arid friable f 

The following are a few of the iacts which are impressed on 
our memory, and which it may be interesting to bring t». 
geUier. 

1. Spongy Amorphous mass of Carbonate ofLimeJbrmti 
hy the evaporition of a Fluid in a Ca«%.~-Count Boumon, 
Mineralogy, vol. ii. p. SS, infonjiB us, that in the vicinity <£ 
Lyons there is a calcareous rock confining often very large 
geodes, having for their envelope silex mixed with lime, fre- 
quently alternating in concentric layers. Within these geodes 
beautiful crystals of carbonate of lime occur, mixed with thoK 
of quartz, which they rivaUed both in transparem^ and per- 
fection of form. Upon breaking numbers of these geodes. 
Count Boumon found some of them full qf water, and on one 
occasion he obtuned half of a geode with the water which it 
contained unspilt. Observing that the fluid moved with ii 
massy heaviness like mercury, he concluded that it must be a 
very concentrated solution ; and as this happened at mid-day 
in a warm day in July, the fbtid was ail evaporated in Utile 
more than a quarter of an heur, and there remained in tit 
^eode a tpongy amorphous cryttaSmi mass of carbonate t^ 
Ume. 
' About the same period Count Boumon observed the atm^ 
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Uiing it V(A^, but the geodes were ooippoeed of Mack oxide 
of msttganeHe lined with crystals of carbonate of lime. 

fl. Qftariz Crystals formed in the obaerver'g presence „^wn 
a siUceaus sabition in a eaviij/, — As we have alreadj given a 
full account of this &ct in this Journal, No. lii. p. 14], we 
diall merely &tate that Mr B. F. Northrop, of Yale College, 
found in the centre of a bornstone pebble a cavity three- 
fntrtht of an inch iangy hy half an inch wide, a miikyfiwdy 
like magneua and water. While the rapid evapofation pro- 
duced by a hot day was going on, " minute prismatic cn/stali 
shot from tbe Jluid even under the eye of the observer.'" 
These crystals were found to be quutz. In other cavities lioed 
with mammillary chalcedony, he found s uAite spongy depo- 
nte resembling an earthy precipitate. 

8. A Gelatinout, Silicemta, and Impressihle Maesjbund in 
tbe caviOea of a Pebble.— In the centre of a hom«one and cbai- 
cedony pebble, five inches by three, Mr Northrop found a cavity 
1 J by 1 inch, nearly filled with a spongy siliceous depotdte, whii^ 
was still moist to such a degree, " as to forma pulpy orgelatiHous 
mass, very soft and impressible, which also soon dried by the 
intenie heat of the weather.'" A few crystals also shot here 
uid there as in the preceding cavity. " Tn a ^te cavities tie 
etiiceous matter had concreted into well characterised mammil- 
lary oAoZcedon^."— See this Journal, No. iii. p. 141. 

4. Hollow Balls containing from a pint to two quarts of a 
milky fiuid. — Mr E. Whiting of Newhaven saw in 1806» in 
Georgia, hollow balls like bombshells, which had been pre- 

- viooriy found, and which were filled with a milky fluid so 
nearly resembling white paint or white wash, that k was used 
to whiten tbe fire-places and walls of the houses. These shells 
were from 5-8tbs to 3~4ths of an inch thick, aad their crust 
looked like ui iron ore. Their capacity was from a pint to 
two quarts. They were found in excavating a mill-dam in 
Bner Creek, a stream which passes through Millhavfen, aad 
flows into t^ Savannah river, and at .the distance of two or 
three miles from the road leading fma Savannah to Augusta. 
See Prof, Silliman^s Journal, vol. viii. p. 285, and this Vour- 
nal, Na iii. p. 143. 

5. Siliceous Tdbaeheer formed from a milky and viscid 
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^^uictf.— The regulu substance called tabosfaeef, with whidi 
our readers are familiar, is a purely nltceout tubttance, trana- 
wiUting a ydiow, and refiecting a Jine blue li^t like certain 
apala, is formed in the joints of the bamboo from a milky juice 
vhich is sometimes in the state of honey. Those }»eces of 
taba&beer hare the veined structures and other properties of 
chalcedony. 

6. Doubly Refracting Cryetah (ff Quartxjin-med in the Si- 
Sceoiu Gfoaaea. — It has been long known that silex existed 
in these grasses ; but Dr Brewster has discovered that this u- 
lex occurs in crystals, having the property of double refraction 
laxd polarisation, and having all their axes geometrically ar- 
ranged. These crystals, which exist in thousands in every 
plant, form an essential part of it. We shall soon lay the 
authw's paper cm this subject before our readers. 

7- CryHab of Suiphate <if Ban/tea formed frcm the fimd 
•n a eavi^. — la this Journal, Na iic. p. 135, we have al- 
ready liud before our readors an account of tiie curious fact 
discovered by Mr'Nic»l, of the fldid in a cavity of sulphate 
of barytes esitding from the cavity, and forming a crystal of 
the same mineral. We have seen this crystal, and the most 
irrefn^ble pnx^ of its baviog been thus formed. 

8. Silex formed from the Juices in Teak Wood, — In various 
spedmens of teak wood, Mr Siviight observed actual cry- 
stallized quartz, uid we have also seen them in his specimens 
in the distinctest manner. 

9. Beryls foUTid m a soft ttate in Siberia. We have sooie- 
vrliere read that M. Fattin, « French mineralogist^ ibund be- 
Eyls in Siberia, which, when newly taken out of the earth, 
l»i(rf£e across like a piece of aupple. 

10. Opaiajbund in the state qfaqfi ienadota paste m Htm- 
gary.-~M.. Bbudant, a celebrated mineralo^st, now in Paris, 
gives the following account of this fsct in his travels in Hhb- 

" There exists in the most solid and freshest parts of the 
rock small nests of a very soft matter, which readily cuts, and 
[Hxiducee a particular linctuo^ty under the edge of the knife. 
This matter is whitish, yellowish, bluish, and sometimes it 
jnreeents indic^ions of iridescent reflectioos. It is very soft 
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to the touch, and vhen it has imbibed water, becomes suffi- 
ciently tena(^ou8 to be kneaded between the fingers. T can- 
not believe that this matter is owing to a decomposition of 
opal, similar to that which we hav« just mentioned, since, 
from the'mannerin which it occurs inclosed in the rocks, it 
could not have been exposed to the influence of the air. X 
am rather of opinion that it is a particular state of opal. The 
workmen also distinguish those earthy parts, which they re- 
gard as opal that is not yet ripe, from thoap which arc pro- 
duced by the exposure of opal to the air, which they name 
burnt or calcined opal. These matters harden a little on ex- 
posure to the air, and crack in collections, precisely the same 
way as alumina or silica in a state of jelly, which are desic- 
cated in our laboratories. It has been without doubt obser- 
vations of thb kind, which have led certain authors to say, 
that opals are found, when in the bowels of the earth, bo soft 
as to recnve the impression of the fingers, and that they har- 
den only by exposure to the air. This idea isjiot perhaps so 
ridiculous as might at first be imagined ; for we know that Ea- 
lica in solution assumes in drying, a certain degree of hard- 
ness, and a lustre approaching to that of opal. It is true that 
the greater number c^ opals are solid when taken from the 
rock; but after finding them occasionally still soft, and capable 
-of drying in the air, might it not be supposed, that the rest 
have undergone this desiccation in a slower manner in the 
bowels of the earth ? By admitting this hypothecs, we caa 
.discover the reason of the difference which exists between the 
liyaline quartz and opal ; the quartz will be the product of a 
crystalhzation of the uliceous matter, and the opal the result 
of the desiccation of a gelatinous precipitate. I must remark, 
however, that this is merely a hypothesis, which, while there 
Are some facts in favour of it, has also others against it; such 
for example is the existence of opal stalactites, with r^ard to 
which it must be admitted that the matter has been in t kind 
of eoluticm." 
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A»T. VI. — On a remarkabie Formation of Clouds. By 
Geokgb Harvey, Esq. F. B. S. LoDd. and Edin. F. L. S. 
Honorary Member of the Society for promoting the Useful 
Arts of Scotland, Member of the Royal Geolo^cal Sodety 
of Cornwall, &c Sec Communicated by the Author. 

If the capridous alteradons of our climate sametimes produce 
inconvenience, and augment the calamities of querulous and 
unquiet minds, there is enough to reward the attention of the 
moBt active and watchful meteorolo^st in the beautiful variety 
which the ever-changing a^Kct of the sky presents. 

An example occurred at this place, the latter end of the 
past month, of a remarkable uniformity in the clouds, which it 
may not be improper to record in a more permanent manner 
than in the perishable pages of a private joumaL About two 
p. M. on a day which had all the warmth and serenity of June, 
and when even a freshness seemed to come over " the sear and 
yellow leaf," a beautiful assemblage of separate and distinct 
bands of delicately formed cirro-cumuli were observed to 
spring up from nearly the southern extremity of the ma^^ie- 
tic meridian, and, diver^ng in all directions, becanie blended 
at last with the same beautiful uuiformity near the northern 
pole ofthe same great line, the whole group bearing a strong re- 
semblance to' the meridians of a common globe when rectified 
for the equator. The band Ahidi passed through the zenith, 
and whose axis was nearly coincident with the magnetic men> 
dian, was particularly distinguished by its fine regularity of 
^srm, and the symmetry pervading the small masses of cloud 
that composed iu The bands on either ude diminished suc- 
cessively in breadth, the narrowest and lowest on' each side- 
being at ao elevation of from fourteen to fifteen degrees. The 
lower bands seemed in some degree to exchange the character 
of the girnvcumulus for that of the drro-stratus. 

This very novel appearance continued the whole of the af- 
ternoon, and was clearly visible at half-past ux o'clock, cover- 
ing the azure, now studded with innumerable stars, in a man. 
ner that very much increased the interest of the scene. At 
seven g^itle vapours began to ante; and before eight tiie 
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whole hemisphere was shrouded id gloom, presenting a Btrik- 
ing contrast to ihe livdioess and beauty which had GbaDacteoizad 
all the former part of the day. 

A very gentle breeze prevailed from the E. S. E. Tbs ba- 
rometer at 3 oVloek stood at 30^1 ; and the temperature in the 
shade was 96°. 

Pltmocth, Nov. 1, 1888. ^ 



A»T. VII. — Jccoiaii of the Steam-Etiginea in Cornwall. Bj 
W. J. HfiNwooD, Esq.. F>G. S., Sic. &c. CommuDicate4 
by the Author- 

Suo&TLX after the ^cpiratlop of Messrs Boulton aad Watt's 
patient tight, they rdin^uiehed the supenatendenc^ of th^ 
steam-cD^es which they had erected oq the Cwni^ mioe^; 
and they were consequeotly committed to the care of those 
who had beeo convicted of iufringements oo the patent, or to 
that of the mine.«geiUa. Noae of those persons having beeii 
acquiunted with the reasons which bad influenced Mr Watt's 
operatjons, in averyshort time, theduty, which had been advan- 
ced to an average c^ above twenfy wuUioa* of pounds weiglijti 
liAed one Jbot high by the consumption of a bushel of cqala sub- 
nded to an average not exceeding fourteen millions ; and the 
performance o£ many engines was not more than dm milUon». 
■ Some of the piratora who were intrusted with the erEictuHi 
of new engines, having, during the continuance of tbe patent, 
found it of importance to get theij engines into oper^ion ^s 
speedily as possible, without regard to accuracy or proportion^ 
with the sanction of the miners, sttU continued to pursue the 
same practice ; the consequence of which was, that the wueo- 
tific pretuEoon which had been introduced by Mr Wittt was 
, regarded as an object of secondary considerat4on. ^me o{ 
those eredjona (for they were scarcely worthy of being termed 
machines) could only have been viewed a$ carieatures of the 
ori^al. Others fidloved Mr Watt's steps, as clo»ely «b, \fiih' 
out the asusGanoe of scieace, they were etu^tled to do, and 
produced some tolerable imitationa. But aU fell moFe or Jos^ 
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jfyoit of wbflt had been obtained* whilst bis wipemt^ifdeiife 
continued. 

The increasing depth of the m]a^ r^ujifigg thftt (he m^ 
chapical lorce should be augmeatedi a greater q.u«nuty <;^ 
atewo became requisite. Mr Watt bad already made the 
bwlers as lajcge as he conudeied prudence to warrant, and obr 
tajned an increased supply by using several boilers. But the 
Cornish eng^ne-btuld^rs imagined that the dimenstoos night be 
enlarged, and that they might thus avoid the oeceasity of em^ 
ployingagreaternunkber; the consequence of this mistake was, 
tbat the boilers were made of the most unwieldy dimenaioiut 
The theory of combustioQ waj9 not in those days so generally and 
accuriOely known a^ it is at present, apd the fires in Mr. Watt'f 
eD^n(» wereiof much lacger dimensions tlian Mr SmeMon's ejb- 
perimeats, now confirmed by more exteiudve experience, haw 
demonstrated to be most coosisteot wiUi economy of fuel 

Xa sojne of the engmes which were erected by the miae- 
agents, the fire b^rs w«re placed more tJian ten feet below the 
bottom of the b^uler* as much a& poanble, and oftei^ Dc^ly 
the whole, of the interreoing space, being filled with ignited 
fuel. Under such circumstances, it must be evident that ten 
milbtms would have been the extent of their peifQnn£nc& 
From this general censure, we must, hovever, except several 
fmgioes erected by ^r Homblower, particularly two large 
double acting engines at the united mines, which, in ptapmr. 
ti(« aui perfonnance, were equal, if not supertor, to any of 
those which Messrs Boulton and Watt had erected in Conb- 
yfaih Mr Trevitbick, who was a large oontractor for the ereo- 
UoB of steam-engines, made several ; btit, as he paid but littk 
attention to the ptoportion of the parts, their pecfoonaoce was 
not very good. His high pressure engine was 6rst adt^ted, 
in cooMauenoe :af a scarcity of water for injection, and, among 
■uoy ouier excursions of his fruitful fancy, was the cylindri- 
cal tube boiler, now generally used in Cornwall. About the 
yeaz 3812, Mr Woolf^ame into Cisnwall. HehadalsoinvenU 
ed a boiler which was said to possess many advantages. It 
consisted of a body or reservoir beneath, and connected with 
which were aevecal tul^ and between them the fiame an4 
healad aii traverKd ip their passage to t^ chimney. Beng 
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usually made of cast-iron, aod coo^nually exposed to the in- 
t^se action of the fire, the water was frequently driven out <^ 
them, and their temperature became conuderably elevated ; 
by the readmission of water at a compttratively low tempera- 
ture, they were rapidly cooled, and the consequent contraction 
occauooed the frequent fracture not only of the joints, but 
also of the tubes themselves. Frequent trials dranonstrated 
tfa^ inferiority to those of Trevitbick, in favour of which 
they were soon relinquished. 

FreviouBly ti' Mr Woolf' s coming into Cornwall, he bad 
revived Mr Hotnbloner'g idea of employing the expulsive 
force of steam in a second cyhnder ; and by having his en- 
gines made and fitted togetber in a much more accurate maa- 
ner than bad hitherto been the practice in that neighbour- 
hood, he succeeded in obtaining from engines of that construc- 
tion a very much better performance than hod yet been effec- 
ted by Mr Watfs en^es. Mr Woolf and his friend, the late 
Dr Alexander Tilloch, by their frequent publications on the 
subject, industriously propagated the opinion of this superio' 
rity ; and to this and Mr Wooirs alleged experiments are doe 
the v^y absurd notions of the great economy from the use of 
highly elastic steun, which for so many years obscured that 
quarter of the scientific horizon. We believe the explosion 
of this theory (if it be worthy of the appellation) was effected 
by Mr I}a]ton''8 discovery of the law which determines the 
dilatation of the permanently elastic fluids by increase of beat. 
We are informed, that, soon after the erectiqn of some of Ml 
Woolf's engines in Cornwall, one which worked at Uuel 
Abraham mine, during a trial which Woe continued for twenty< 
four hours, lifted seventy millions of pounds one foot bigh by 
the combustion of one bushel of coal. 

By dint of great attention to the joints, Sic of the enpot 
at Hiiel Abraham, its average duty was very far beyond that 
of Wattes en^nes, then at work in the neighbourhood ; a 
statement of their performance being periodically published. 
The adventurers in mines and the engineers now began to 
see the important advantages to be derived from attention to 
proportbn and accurate workmanship, and the founders is 
Cornwall erected apparatus fur the prepanuioD of macluDery 
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The perfonnaoce of the steam-en^nes gradually increased to 
an average of between twenty and twenty-five millions, the lat- 
ter being by no means a frequent occurrence. 

Mr Sims now erected two or three engines on a plan which 
waa a combinadon of the high pressure with Watt's, and their 
average was probably little short of thirty millions ; however, 
this advantage was entirely attributable to the greater degree 
of attention paid to their erection. 

Duiing or about the year 18S0, the well-known and exten- 
sive consolidated mines in Cornwall were put into active ope- 
ration, and Mr Woolf, who was appointed the en|i^neer, ex- 
pressed an intention to erect some engines of the two cylinder 
construction. This was opposed by Mr William Francis, a veiy 
intelligent mine-agent in the employ of Mr John Taylor, and 
in consequence, some very large engines on Watt's principle 
were made. Every attention was pud to proportion and work- 
manship, and their performance fully justified Mr Francis's 
views of the subjectr 

The unprecedented activity of mining enterprize which 
immediately succeeded required the preparation of many new 
and powerful steam-engines, and in their construction as much 
attention was given to the proportion and preparation of the 
parts as the scientific attainments of the superintendents af- 
forded. Forty and even forty-eight millions was not now 
considered a singular occurrence. Much of the credit <^ 
this is unquestionably due to Mr Woolf. The superiori- 
ty of Mr Watt's engines was now coond^^ beyond doubt ; 
and but one of Mr Wooirs has been since erected. Towards 
the termination of the year 1826, Mr Grose was called on to 
superintend the preparation of some steadi-engines at Hue! 
Towan mine ; and the average duty of that which was first 
worked was nearly fifty millions. A coating of saw dust of 
about ten inches in thickness was now applied to the steam- 
pipes, DOBsel, cylinder, &c. and about an equal depth of ashes 
to the top of the boiler. The duty was by this means increas- 
ed to about uxty-five millions. A loss of caloric still obtaining, 
another coating of about the same depth, and of hke materials, 
was applied outude the former, the consequence of which 
was a further increase to eighty-seven mitHont, which was the 
average of a trial at which thie writer of this notice waa pre- 
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sent, vith several eo^neers and edentific men. Foltowiog Mr 
Grose's idea, Mr WooTf has broaght one of his engines to an 
average duty of nearly seventy minions, and other engineers 
still following are not far behind. Its effect will be traced 
by inspecting the tabular view which accooipanies this article. 
Ignerance of this important object precludes, in many in- 
stances, theyiiH benefit being now derived from its application t 
but its partial adoption must in every case be ben^cial. 

Mr Grose has realized a similar advantage in other engines, 
and it would liave aiForded us great pleasure to have given a 
view of other important improvements which he contemplates; 
but as they are not yet in operation, it would now be prema- 
ture ; however, wc hope soon to be able to lay a detail of them 
before the public, in an eoTljf number of the Edinburgh Jour- 
nal of Science. 

On Mme peCtdiaritiea in the construction and m/Mner ofwor^ 
ing usual in Cornwall. 

It is foiind in practice that the mhximum effect frc«n a 
pven quantity of fuel, obtains when the fire is from eighteen 
to twenty-two inches below the highest part of the concavity 
of the inner tube ; when the depth of ignited matter does not 
exceed fourteen inches, and is not less than ei^ ; and whoi 
the boilers dre suffidently capodous to Suppfy the retjiiirate 
quantity of steam, the damper \)aag so fkr cJoBed as to aUoSv 
the wholeof the smote to jnss slowly to the chiniiiey, 'but etill 
so rapidly is to keej) a bright £re without hhy other stlnii^ 
than the removal of the dnders requires. If the draught be 
too slow, the brightness of the fire will diminif^, arid the smoke 
and heated tar will escape at the fire doOrs, wbicfa innst be at< 
tended by much loss of caloric, as well as by great intonVeiu- 
ence to the attendant If the draught be too brisk, the gaseous 
matter will pass so rapidly tbroagb tbe fuel as to escape to 
the chimn^ before its temperature has been reduiied to that of 
the bdlCT. 

'The same elkct wifl obtnni if a fire deeper than fburtem 
Indies be made, and the damper opened so far as to ke^ up a 
'bri^ flomt ; and if the fire be less than eight inches de^ it 
-frill permit the influx of a disadvantageoudy lai^ quantity of 
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ur Jnts the fipe^lacei; but if the fire do not burn briskly, there 
is a probability that a portion of coal gas will pass off without 
imdergoiiig combtislioii, and cousequeotly without affording 
any assistance. It is perhaps almost unnecessary to ohservs, 
tkat no more air fibould be admitted into the fire-pUce than 
is requisite for the maintenance of the prc^r degree of activi- 
ty in the combustion and draught, and this degree must be the 
smallest of which the demands of the engine will admit. It is 
an object of importance, that the pipe by which the steam H 
•conveyed from the boiler to the cylinder should be conuder- • 
ably inclined towards the former; thereby permitting the re- 
turn to the boiler of any water which may have obtained trom 
condensation in the pipe. For were this water to enter the 
cylinder, it might be easily apprehended that its effects would 
be very detrimental ; it -would probably occasion further cOo- 
densBtioD, and very much augment the adheuon of the pack- 
ing of the piston to the cylinder. Hence the importance of ' 
coating the steam-pipe with a considerable depth of non-con- 
iducting matter. This point is much insisted on by Mr Grose, 
who maintains that the adhesion, even when the packing is 
well-(uled, is much greater at low than at high temperatures. 
It seems that a load of i>etween nine imd twelve pounds on 
the inch of the area of the piston, is the most advantageous 
to the performance of the steam-engine, and we think Mr 
Watt entertained an opinion not very different from this, ai- 
though we are not prepared to assign any very satisfactory rea- 
son for its being so. The whole of the pun^ping engines in 
Comwall ruse the column of water during the returning stroke, 
and, as but few of them work without an interval between each 
stroke, the means of considerably asusting their operation is 
thus afforded. A counterpoise to the weight of the pump 
-rods is always required, and the quantity of this is so adjust- 
ed as to occasion tlie return to be made -vety slow, and to ter- 
minate bat an instant before it is necessary to make the sue- 
ceeding stroke. Hence it is evident, the more slowly the re-, 
turning stroke is mad«, the smaller the quantity of steam re- 
quiute to make the working Mroke. But it is obvious that 
this assistance can never be given either to rotataty or to 
double reciprocating steam-engines, tliat which would baye 
been gained on one hand being lost on the other ; consequently, 
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the perfonnance of single is better than that of double recjpr&- 
eating or rotatory engines. But as the latter are never work- 
ed " expansively," this accounts for a small portion of the dif- 
ference. An advantage of some consideration is obtained iii 
the pumping eogines, by allowing the exhausting valve tb be 
opened before the steam is admitted on the piston, which con- 
sequently meets a considerably smaller resistance at the com- 
meucement of its motion thap it would have, had both valves 
been opened at the same instant. 

It is not udusubI to force the water intended to replace the 
evaporation from the boilers into a separate vessel kept con- 
stantly full of liquid, and around which the flue from the boiler 
to the chimney is passed. It thus attains a temperature but 
little below that of the water in the boilers, which are sup- 
plied by opening a communication between them and this ves- 
sel, into which a portion t^ liquid is now injected ; and this 
disjdaces an equal bulk of the warmer liquid which passes into 
the boiler. There are at Huel Towan en^oe three boilers, 
each about thirty-six feet long ; the outer tubes are nx, and 
the inner four feet in diameter ; the area of the fire grate is 
in each about twenty-eight or thirty feet. The writer of this 
notice has observed that engines with boilers of smaller capa- 
city do not perform such duty. Some of those next i^ good- 
ness have a greater and othern a less reservoir of steam. It ap- 
pears that the dimensions of Huel Towan are most efficient, 
but that a smaller quantity is preferable to a larger. We be- 
lieve that the importance of attending to the operation of the - 
air-pump has not since Mr Watt's time been aufiiciently noticed. 
We think the following remarks will help to place the subject 
in a proper point of view. The quantity of water ^ould be 
as small as possible, not so much on account of its weight, as of 
the greater period during which the piston of the ur-pump will 
be exposed to the atmospheric pressure. On the other hand, 
' the smaller the quantity of water injected, the higher will be 
the temperature of the hot well, and consequently the less per- 
fect the vacuum. It is obvious that the smaller the quantity 
obtuned, by adding the difference between the impeding influ- 
ence of the vapour of the hot well on the piston, and its acce- 
lerating action on the air-pump, to the whole resistance expe- 
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rienced by the latter during its exposure to the atmosphere, 
the better will be the operaticHi of the machine. Mr Watt 
thought 10^ to 110° to be the temperature of his hot well 
when the engine performed the best duty. 

The following table will exhibit an approximation to the 
resistance that is opposed by the air-pump at Huel Towan at 
various temperatures of the hot well. 

Temp. ReriitiiKe b) Aesituiuw to Acoeletaiang efite ToMl rwiMuc* lo 

air-pump fcom piitOD from n- of vapour on uc- ui-pump. 
ttmoflpbere- poui. pump. ' 

80° 33993,!6 17995,8528 903,876 51085,9368 

85 34111,67 ' 21076,224 1058,5936 4413«,300S 



m 


22650,047 


21836,53 


1094,21885 


43391,36816 


87 


21476,65 


22292,16 


1119,665 


42668,145 


88 


20360,62 


22901,128 


1150,2 


48111,548 


89 


19444,88 


23710,752 


1190,917 


41964,715 


90 


18577,1 


24318,72 


1821,4636 


41674,8764 


91 


17768,9 


25128,6 


1262,1687 


41635,3313' 


n 


17006,286 


25939,968 


1302,8838 


41643,3702 


93 


16350,748 


26669,5296 


1339,6374 


41680,7402 


94 


16785,736 


27561,216 


1384,324 


41902,628 


95 


15147,849 


28371,84 


1426,0297 


42094,0593 


100 


12783,58 


31614,336 


1679,4993 


.42718,4167 


106 


11078,56 


39315,264 


1974,684 


48419,14 


110 


9769,6 


45394,944 


2280,0476 


52884,4964 


115 


8752,672 


62690,66 


264«,4838 


68796,6488 


ISO 


7911,94 


60796,8 


3063,6352 


66656,1048 



It appears that about jg of the first quantity in the first co- 
lumn should be added to it and to each of the succeeding num- 
bers in that column, the quantity of water arising from the 
steam itself being omitted. Mr Watt's idea seems to have been, 
that, whatever might have been the temperature of the injected 
water, that of the bot well should be invariable. 
Let a = latent heat (960°) of vapour under ordinary circumstances. 

A ^ difference between temp, of injected water and 212". 

c ^ difference between temp, of hot well and injection. 

d — quantity of water in steam used at each stroke. 

e = area of air-pump piston. 

f^ total pressure of atmosphere on air-pump in lbs. 

h ;= areaof steam^iston. 
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Xiet i = presnite of steMB (nm water ia hat irell. 

Theno+^rfjHax/^i.-_^.(_effgctiTe resistance opposed to 

e-e ' 
the operation of the eogine, by MdioapheniC pressure «& alr<piunp, 

D of Tacnum, &c. 



This leads us to a difierent oonclunon from that at which Mr 
Watt arrived, and shows us that the temperature of the injec- 
tion water directly determines the temperature at which the re- 
astance is a minimum. The whole of the preceding investiga- 
Uen has .l>een conducted on the idea that the steam whilst in the 
cylinder absorbed no heat from the steam case,-primded one be 
used. But we have no cOTrect data for calculating the increase 
which must thus obtain. On theotherhand, the higher the tem- 
perature of the hot well, the less the quantity thus abstracted 
from the case; sothatinpracticethewaterinthebotwell mtry, 
witheconomy, be worked at between 96° and 100°. It may not 
be altc^ether out of place to remark, that Mr Grose found his 
engine at Huel Hope performed rather better when working J 
than when at ^ expansive. The water passing into the con- 
densing cistern may with economy be first passed over the 
eduction pipe. The saw-dust placed around the cylinder and 
Bteam-pipes is quickly charred, and, if not frequently removed, 
will act on the iron, espeoally if it be not quite free from mois- 
hire. It has been well observed that the only improvement 
in the steam-en^ne since that of Mr Watt is in liie dimen- 
siona of the valves. At Huel Towan the valve wbJch admits the 
steam into the cylinder is 8 indies indiameter ; the equilibrium 
valve 12; the exbaustiag valve 16. As the steam is usually 
worked at about the pressure of 20 His, on the square inch, the 
weighton valves of such dimeosioos is very con^derable. Many 
contrivances have been made for obviating this inconvenience, 
but the best yet invented is that of Mr Hornblower's, called 
the skeleton valve, and described in Gregory's Mechanics. But 
there is another recently invented by Mr Sims, a Cornish en- 
gineer, and extensively used by him in large en^nes. In 
Plate 7. F%. 1, a a a, d d, a' a' is the seat, which at a a a 
is s(Jid. At d & apertures are cut in its sides for the pas- 
sage of the steam ; and at a" a* is the beat, into which it is 
ground with emery. The valve & 6 is a plain cylinder, bored 
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very accurately ; c is the bar by which it is lifted. At <I d it is 
packed with the usual oiatenalB. t eia a ring 'by which the 
packing is kept in its proper Bituation ; fj" is a second ring 
resting on e e, sod is kept in its place by the screws g ff,hy 
means of which also the packing is kept in a proper state ot 
compression. It is evident that the steam can exert no pres- 
sure to prevent its being lifted ; nor when it is closed has the 
vapour within any power to open it. It so completely answers 
the purpose intended, that an infant might lift the valves of a 
90 inch engine. The packing is not a very desirable concomi- 
tant, and it also increases the dimensions of the Valve. 

In the Philosophical Transactions for 1827, MrDavies Gil- 
"bert, the illustrious President of the Royal Society, has puK 
lished some Interesting obaervatiotis on the steam-en^ne. !But 
in estimating the efficiency (/ X s) or force, mdlti^^ed into the 
space through which it acts, he assumes boA these functions 
to be invariable. Now, in the present case, the valne off is de- 
pendent on the quantity of water evaporated by a givea por- 
tion of fuel. The writer of this has already shown that this is 
in different engines very variable. The value of s must fJriC' 
Hon disregarded) depend on that of ^ But if friction be in 
operation, and has different amounts in various engines, we can- 
not compare their effideucy until we reduce the value of fric- 
rion to a determinate standard. But if the value ofybe like 
in two instances, that of «, with the requisite correction for 
friction, may be determined by the duty performed. And as 
'Cbe ratio which » will bear to/can be determined oidy by ex- 
periment, it does not aeem that we have any means of introdu- 
cing the function/intO'theestimateafeffidency, without ma- _ 
king fric^n another element ; consequently that duty and ef- 
ficiency are identical, except when expansive working obtains, 
and then the value of the advantage thus gained is the mea^ 
sure of their difference. Hence the duty Is sometimes greater 
than the efficiency, but never less. In calculating the duty of 
a steam-engine, it is to be feared we cannot arrive at any very 
accurate result, in the case of its being applied to ^inning-ma- 
chines, mills, &c. as our knowledge of the resistance opposed by 
such apparatus is very limited. The only means of arriving at 
any tolerable approximation appears to us to be, by aaentmning 



4 



44 Mr Henwood's account qf the 

the average pressure of eteam on the jnstoD whes the machioe 
is moving with its requinte velocity. This opinion is confirm- 
ed by the knowledge, that the avtrage performance of the ro- 
tatory engines in Cornwall does not exceed seven milliona, whilst 
that of the pupiping en^nes (in estimating the duty of which 
no difSculty appears) is about thirty millions. That such a dif- 
ference actually exists cannot be for one moment imagined. 
The selection of one pound weight lifted one foot high, as a 
dynamic unit, appears to have been very judicious. The term 
efficiency seems so far useful, as its illustrious propounder had 
intended ; but we think that consumption of fuel might also 
' be denominated expence of the efficient. Eighty-four appears 
to us a very inconvenient unit. One pound would be much 
more agreeable to our preconceived opinions of scientific order. 
The only difference between the duty of a large and a small 
engine, supposing them equally good, is only in the value of 
the friction, which is inversely proportional to their dimen- 
^ns. Hence, suppo^ng friction to vanish. 



Let r =: resistance. 

* = space through which it is moved. 

C ^ expence oFthe efficient. 
Then '-^ = duty. 



Which under precisely similar drcumstances, would be the 
«ame for an engine of any dimensions j the expence of the 
efficient being always in proportion to the resistance overccmie. 
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It has been before observed that the mj^ne reports are de* 
ficient in some important respects. 

In 18S3 there were 55 engioes at woi^ in Cornwall, 
performing on an average S&,9 nullions. 
57 S8, 

63 98,97 



1827, 



81,0 
94,85 
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Abt. VIII. — On the Electricai Properties qf&e Tourmalme.* 
By M. Becquerel. 

irHiLOBOPHEXB attribute to molecular attraction an electrical 
origin, though they are still ignorant where the electrical forces 
reside, by which it is produced. Among the hypotheses, more 
or less ingenious, contrived for explaining thb mystery, there 
is one which considers the atoms of bodies to be endowed with 
electrical properties analogous to those which heat developes in 
the tourmaline. This manner of viewing it rests solely upm 
conjecture ; and in order to verify it, unce we cannot isolate on 
atom io order to study its physical properties, we must exa- 
mine with the utmost care all the electrical modifications which 
the tourmaline exhibits when its temperature is varied, as well 
as the laws which regulate them, and see if it be not pos^ble 
to draw inferences more or less favourable to an electro-che- 
mical theory. Such is the philosophical object which I had in 
' view in theresearches which I have undertaken i^xtn the tour- 
maline. 

The electrical properties of this remarkable stone have for 
a long time engaged much attention. Some philosophers have 
even asserted that it was known to the ancients under the name 
of LtfncurUim, given to it by Tbeophrastus ; but upon examin- 
ing with attention the characters assigned to it hy this jAilo8o> 
pher, we nan find none which belong to it in particular. It is 
known for ceruun, however, that from time immemorial it was 
observed in India and in the Island of Ceylon, that this stone, 
when thrown into the fire, had the property of attracting the 
innders. The Dutch, to whom the natives of the country 
showed the phenomenon, were the first who made it known in 
Europe. Lemery, in 1717, presented to the Academy of Sci- 
ences a tourmaline brought from Ceylon, which possessed the 
property, he said, of attracting and repeUing light bodies. 
More recently the Duke of Noya, .^piaus, Wilson, Priestley 
and other philosophers examined the attracUve power of this 
stone. Many of them obt^ned contradictory results, which 

' Head to the Royal Academy of Sdencei, 14^ Jbd. ISSS. Translated 
from the Annalei <k Chimit, Jan. 1888. Iftsn. xxxvii. p. 1. See this Jotir- 
tial. No. Id, p. 36 j. 
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were die subjects of very long discussioiu. It was thus that 
^pinus asserted, that if, one side was heated more than the 
pther, they each acquired an electricity opposite to that which 
was natural to them ; while Wilson maintained, that, when the 
ndes of the tourmaline were heated unequally, that ^de which 
had the highest temperature took the electricity which was pro- 
per to it, and transmitted it to the other side. A contradiction 
so palpahle must result from a difference in the manner of 
making the experiments. They attempted to remove it by 
making new experiments, but not succeeding, they each thought 
they were in the right, and employed themselves no longeron 
\he question, which since then haa ceased to attract the atten- 
tion of natural philosophers. 

. At that period tourmalines, which were only procured in 
India, were rare in Europe; and hence the same stone passed 
in successicn) through the hands of Canton, ^pinus, and Friest- 
Uy, in (H^r to study its properUes. At present tbey are very 
eommon, Eonce the discovery of a stratum in Spun which con- 
tained a great quantity of thenL Canton, in a paper read to 
the Royal Sodety of London in December 1759> asserted, to 
use his own expression, that the tourmaline neither emits nor 
absorbs the electrical fluid but by the increase or diminution 
of the heat. This fact, which should have fixed the attentioa 
of philosophers, has been entirely forgotten. 

The same philosopher has added another important fact to 
the theory of the tourmaline, by showing, that, if a crystal is 
broken at the moment when it is electrical, each piece possesses 
equally two poles, in such a way that the two separate parts 
are in two different electrical states. He has also discovered 
that the topaz of the Brazils, and many other crystallized 
mineral substances, possess electrical properties analogous to 
those of the tourmaline. In the treatises on natural philosophy 
there is very little said about the tourmaJiDe. Even M. Haiiy, 
who attaches great importance to the physical characters of 
mineral substances, on accoitot of the application which be made 
of it to mineralogy, his favourite science, has given but an 
incomplete theory of the tourmaline. He has, however, discover- 
ed one important fact, that the crystals which derogate from 
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the laws of symmetry in the configuration of their summits are 
electrical by beat. 

I have thus, I presume, g^veti a summary of all that has been 
observed respecting the properties of the tourmaline down to 
the present time. 

I commenced my inquiries by observing what took place in 
a tounnaline, 1^, when alt its parts were equally heated or 
cooled at tbe same time : 2d, when one of the sides received 
more heat than the other, whether this heat was increasing or 
decreasing. I first suspended the stone in paper by a single 
alk fibre, which descends into a glass vessel placed in a basin of 
iron filled with mercury, and tbe temperature was then raised 
by a spirit-lamp, upon which it was placed. In proportion as 
the interior of the vessel became heated, the temperature of the 
tourmaline was raised, and, as it was very easily set in motion 
from its mode of suspension, the slightest signs of electricity 
were quickly observed. A thermometer placed at a short dis- 
tance from the tourmaline indicated its temperature. With 
this apparatus I obtained the following result's : At 30° Centi- 
grade, the electrical polarity began to be sensible at the ap- 
proach of a feebly electrified body,and it continued as far asl50", 
and beyond it, provided the temperature continued to rise; for if 
it was stationary an instant the polarity disappeared immediate- 
ly, EC that there was no appearance of electricity as long as the 
temperature was constant ; but the moment it diminished, the 
polarity reappeared, but of an opposite character. The pole 
which was originally poutive became negative, and vice versA. 
These effects always took place at whatever time the elevation 
of the temperature was arreted. Tbe time of the passage from 
one polarity to another was very short. 

From this one would think, that the electrical intensity of 
each pole was proportioned to the quickness of the heating or 
of the cooling ; but it does not appear to be so. In order to 
observe what will happen, it is necessary to measure the elec- 
trical intensity at any epoch whatever. This is done by placing in 
the interior of the vessel of glass containing tbe tounnaline, and 
at a little distance from each of its extremities, two vertical rods 
of iron, each communicating with one of the poles of a dry 
pile, whose electrical intensity may be considered as constant, 
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during the space of one hour, eepecialty if care be taken to 
keep it from the action of heat. 

As soon as the tourmaline is become electrical, it is placed 
between the two rods, the oj)posite poles being placed together ; 
aud if it is shifted from this position, it returns by a series of 
oscillations, of which the nuraher in a given time will serve to 
determine the intensity of the electricity. The following table 
contains several results : — 



Traiperature 


Duration 


Numter 




oftbeMcUUdan.. 


ofl]woMai,ti, 


100 


30 


6 


90 


30 


10 


80 


80 


13 


70 


30 


15 


60 


30 


. 15 


SO 


30 


15 


40 


30 


H 


30 


30 


IS 


20 


30 


7 



The temperature had been tiused tolls'; at 105° the tour- 
maline, although it had been electrical before, began to fix it- 
self between the two vertical rods which commimicated with 
the dry pile ; at 100° the oscillations were measureable. The 
preceding results prove that from 1 15° to 100°, the time when 
the cooling is the greatest, the electrical intensity increases very 
slowly; that from 100° to 70° the increase is rapid ; that from 
70° to 40° it is stationary ; from 40° to 20° it diminishes nearly in 
the same proportion at which it had increased from 100° to W. 
"I^e electrical polarity disappeared altogether at 15°, although 
it had began at 30°. Several tourmalines base given »milar 
results. We see, then, that the electrical intensity of each pole 
is not caused by the suddenness of the cooling. If it is easy 
to measure the electrical intensity of the tourmaline during 
its cooling, it is not so during the elevation of the temperature; 
for although the polarity be then sufficiently strong, it is not, 
however, strong enough to enable us to determine the diiFerence 
of intensity which arises from the increase of temperature, by 
employing -the method of oscillations. 

Hence we see that there exists a marked difference betwe«) 
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the mode of action of tbe developemeut of electridty during 
the increase of temperature, and that which takes place during 
the cooling. In both cates the temperature varies every in- 
stanL 

The most delicate experiments seem ta show that the tour- 
maUne, while it is electrified, allows none of the electricitj to 
escape, nor takes any from surroundiDg bodies. Tbe effects 
are produced by the separation of the two fluids in each par. ' 
tide. In order to prove that there is no discharge of electri- 
city from the tourmaline, it is necessary to place upon the up- 
per plate of an excellent condenser of Volta, a plate of copper 
of a high temperature, and place it below one of the extremities 
of the stone. Some moments after, upon separating the plates, 
no accnmulation of electricity will be found. 

After having studied what passes in a tourmaline of which 
all the parts are equally heated and cooled at the same time, 
I now proceed to examine what takes place when one of the 
' sdes receives more heat than the other. 

.^pinuB and Wilson, as I said before, were much occupied 
with tiiiB question. The contradictory results at which they 
arrived may be eanly explained. To analyse the electrical ei- 
facts which are exhibited, we must first of all observe if the 
temperature is increasing or decreasing in the side wha% it is 
applied; for the results vary in each case. This is known bj 
inclonng each end of the tourmaline in a little tube of glasa, 
the ends of which are melted by the blowpipe that they may 
fit exactly ; it is tbea fastened by its middle to a tube of glass 
by a thread of platina. If one of the extremiUes which is not 
fitted in one ofthe little tubesbeheated, for instance that which 
corresponds to. the side positive by cooling when the tempe- 
rature is everywhere the same, and which I represent by P> 
this side will at first be heated at the expence of the tube, will 
take the same temperature as it, and will then cool in tbe same 
time. In the first case, whilst the temperature does not be^ 
to rise at the other extremity, which I call N, all that part P 
will be electrified negatively, and the other will be in the state 
of zero. The tourmaline then possesses but a single electri(^t7. 
We know this by presenting successively all the points of the 
tounnaliDe to tbe little tinael discs of the eUctroscc^ of Cou- 
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Idmb, cliw^ed alternately wtth pontive electricity and negative 
electiituty. 

Its stale of electritnty ia then senubly the same as that of a 
Voltaic pile of which the poMtiTe pole ia in communicatkm 
with the earth ; because the negative electricity goes on dimi- 
nishing to the opposite pole. This effect is only produced when 
the temperature goes on decreaatag, and the side opposite to 
that which has been heated has not attained sudScient tempe- 
rature to develope also electricity. In the pile only one sort of 
electricity is obt^ned every time that one of the poles com- 
municates with the common reservoir ; it is not bo, however, 
with the tourmahne, which nather gives out electricity nor 
takes it frwn Burrounding bodies. Thi^act is ia contradiction 
to our present knowledge of the developemait of electricity, 
which is never foand except in two fluids. It follows, then, 
that in this G^e there must be one masked or absorbed by 
' the Mr. but I have never found this indicated by the most 
delicate observatjous. It is certain, however, that a single kind 
of electricity can be produced &om one of the sides of a tour- 
maline without the other acquiring any ; and consequently, 
without our considering the'state of this last as transitory, that 
is to aay, pasung from one electrical state to another. 

I have siq^Mffied that the side N had not yet acqoired a 
sufficient temperature to produce any electrical effects ; but if 
it ctmunued to increase, the nde would acquits the poutiv« 
dcctricity which it should have bad if the temperature had 
been equally increasing in the whole tourmaline- 

I return now to the ^de F, whose temperature I have sup- 
posed to be increaong. As soon as it is become stationary its 
electricity ceases, and afterwards begins again in an opposite 
(Brection, when it decreases. At the same time, the side N, ac> 
cording to the temperature, will be at zero, or possessing elec- 
tricity positive or negative. I conclude from all these facts, 
tbu when the two sides of a tourmaline are heated unequally,- 
eadi of the two acquires an electrical state independent of the 
other, and ia such, that, if the «de P for instance has a tem- 
perature at first increasing, then stationary and decreasing, it 
will become negative, zero, and positive. The side N, under 
the same circumstances, that is, if its temperature' be increasing, 
stationary or decreasing, will hare a contrary electricity. The 
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electrical state of each nde then will be the same as if all the 
stooe possessed the temperature correspoDding to this side. 

I have examined before a case where the temperature was 
increasing at the extremity »i the side P, and stationary at the 
opposite end. To accomplish this we must put the end N into 
a Uttle tube filled with ice; and cemented'to the tourmaline. 

After the facts which I have related, we cannot expliun 
chemical acdons by admitting in the atoms electrical propw- 
ties analogous to those which heat developes in the tourma- 
Hne ; for as electrical polarity does not exist but when there 
is an elevation or diminutiou of the temperature, the ctnnbi- 
natiom would cease of themselves at the moment when the tem- 
perature becomes stationary. By supposing even a permanent 
polarity in the atoms, we cannot see how the electrical modifi* 
cations by the increase of heat, analogous to those which are 
observed in the tourmaline, could produce the efiects due to 
affinity. 

I do not pretend to explcun in this paper how the atoms 
-become electrical, or if they possess a permanent electri<nty. 
-My object has been to study the electrical properties of the 
tourmaline, and to prove that it is not po^ible to establish an 
electrcMihemical theory, by considering the atoms of bodies 
like little tourmalines, or possessed of analogous properties. 

Since writing this paper, I have heard of a work of Berg- 
man upon the tourmdine, which has been nearly forgotten. I 
diall speak of it in my next paper, in which I diall ex[^n 
some new researches. 



Akt. IX. — Account oftm Ant^ent Vessel recenUy found undo- 
ne old Bed of the river Rother in Kenty andcanimning the 
hofvu of men and anvnuda. In a Letter &om William 
M*Phebsom Rice, Eso. F. S. A. late of the CoUe^ of 
Naval Architecture at Fortsmouth, addressed to Hevkt 
Ellis, Esq. F. B.. S. Secretary. * 

The late discovery of a vessel under the ancient bed of the 
river Bother having given rise to various conjectures and con- 
tradictory statements, respecting her age and former service, 
" From the Atviaeohgia, vol. xx. p. AAS. Loud. 18M. • 
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and tile subject being of some intercet in Daval architecture, I 
was directed by Sir Byam Martin, at the request of Lord Mel- 
ville, to repair to the place where she was found, and to obtmn 
a true account of her build and situation, in order, if possible, 
to ascertain the country she belonged to, and the period of her 
submersion. My report haa been subsequently transmitted 
to tbe Admiralty ; and, at the suggestion of Mr Barrow, I have 
taken the liberty of addressing to jou a letter, containing the 
substance of that report ; and should the subject be compatible 
with the iegu3uion3 as to papers usually read at the Society 
of Antiquaries, it will afford me much satisfaction if you will 
do me the favour to introduce it at the ensuing meeting. 

The site of the vessel is in the level of East Matham, in 
Kent, near Matham Wharf, under the bank of a stream or 
sewer, running into the present river Rother, 'to the west of 
the Island of Oxney. She was accidentally discovered, and sub- 
sequently dug out, by a person of the name of Elphee, a poor 
man in the employ of J. Pomfret, Esq. to whom the adjoining 
land belongs, and with whose permission, and the sanction of 
the Commisuoners of Sewers, the excavation was undertaken. 

Mr £lphee informed me, that part of the covering to the 
afier-cabin used to be visible in the side of the bank, when the 
water in the channel was very low, and about six years ago he 
took some planking up (thinking at that time that it had been 
part of au old sheep-wash), which.he applied to the repturs of 
a cart-shed, and some paling ; and in the early part of July last, 
having occasion for some wood for a similar purpose, he drew 
up a piece, which, from its shape and peculiar fastening, led 
him to imagine that a vessel must have been sunk there. Having 
confirmed the surmise by partially digging along the bank, he 
communicated the discovery to several gentlemen, by whose ad- 
vice and assurance that he should be at no risk of loss in the 
event of its proving a bad undertaking, he dammed up the 
channel, and commenced the work ; and in a few days, after 
digging through ten feet of sea sand, the whole of the vessel 
was exposed. See Plate I. Fig. 2. ' 

Her principal dimenaons are as follow : — 

ft. in. 
Length - - . - - - 63 8 
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ft. in. 
Breadth ■ - . . - 15 

Height of foremost beam from fl&t of inside plonking, 4 It 
Height of midship beam from the some, - - 4. 2 

H«{i^t of the after beam, - - - -47 

Height of the bulwark above the beams, ~ - 1 3 

above which were wash-boards. 

She is built entirely of .oak, which is perfectly sound, and 
very hard, but much blackened ; her bead and stem are sound, 
and framed nearly alike, but in a very rude manner ■ stem and 
sternpdst nearly upright ; flat-floored, and clinker built. The 
planks riveted together with iron, and fastened to ihe timbers 
with oak treeuails, wedged at both ends with wood of the same 
nature, which is now quite as hard as, and bears much the ap- 
pearance of ebony. The planks, inside and out, are If inch 
thick, and some of them of surprising dimensions ; one on the 
starboard dde, forward, is 18 feet 10 incheslong, 2 feet 5 inches 
broad at the fore-end, and 1 foot 9 inches at the after-end ; an- 
other, on the larboard side aft, is 18 feet 7 inches in length, 
and 2 feet 6 inches and 2 feet 7 inches broad at its extremities, 
and from its texture certdnly not of British growth. 

The beams, of which there are five principal ones, are very 
ingeniously scarphed and put together, and fastened to the sides 
with holts, not unlike our "dog bolts," excepting that the plate 
is secured to the beam with staples instead of bolts ; their mean 
scantling is 5\ by 1 foot 6 inches. 

There is a step for a mast, at about one-third of her length 
frmn forward, on the/oreaide of the beam ; but no part of the 
mast has been discovered ; there is evident proof also that she 
had had a bowsprit, which has been carried away, the step be- 
ing vinhle in the foremost beam, and the head of the stem a 
little hollowed as a bed ; the cable passed over the gunwale, 
the grooves for which are not much rubbed ; neither cable nor 
anchor have been found ; some pieces of cordage were taken 
out of the after-cabin, in a very decayed state, the strands of 
which appeared to have been laid in the mannn- at present ■ 
practised. 

The caulking material is moss, and the sides of the^vessel 
are payed with a thick coat of tur or some compositioD, which, 
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since its exposure to the atmosphere, is entirely decomposed, 
and falls off as dust on the slightest touch ; the seams and pro. 
jecting edges of the planks are filled with pitch, which remains 
aimost ia its orij^nal state- The iron which has been exposed 
to the action of moisture is very much enlarged by oxidati<ni, 
and breaks with faciKty, but ia all cases where covered with 
pitch, it is most perfect, and not in the least corroded. This is 
an important fact 

It is much to be regretted that many of the contrivances and 
fittings h»ve been disturbed, and either destroyed, or so mu- 
tilated as to make it impoesible to restore her to the Mate in 
which she was first found. There were ori^nally two short 
decks ; the one aft remains, that forward has been taken up ( 
tbe opening between the deck aft and the next beam was co- 
vered with a kind of arched bit, beneath which was probably 
the fJace for cooking, from tbe atuation of the fire-place and 
the utenuls found there. 

The ^)ace between the after-beam and the deck forward 
was open ; but several stanchions were found standing morticed 
upon the beams, from which it is obvious that there had been 
a covering over this part of tbe vessel also ; and from some ra- 
betted boards inclining inwards and upwards, still attached to 
the sides, we may conclude, that the covering was either arched) 
en: met at an angle in the caitre like a roof. 

There are cartings at the sides, and scores in the beams in 
midships, evidently to receive a covering, but no gratings or 
hatches have been found. 

Tbe manner in which the rudder was managed is rather cu- 
rious, and I owe it to chance that I discovered the method. In 
examining some jrieces of wood which had been taken from the 
vessel, I observed a beam of singular construction that' had 
been removed from the topside aft, and by some bevelling scores 
in its ends it was clear tliat a plank sheer had dropped into 
them, which was afterwards found and replaced. 

A dumb roller is turned upon the middle of the beam, and 
on each mde of the stempost, and at about a foot below the 
gunwale are two boles through the side of the vessel, and one 
also in the after part of the rudder, through which most pro- 
bably the rudder was yoked. I cannot tell exactly in what way 
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the fall of the steering-rope was traversed, but I imagine there 
were two distinct ropes, a round turn being made over the rol- 
ler with the one by which the rudder was governed. 

The vessel was floated on the 27th of August. I was oa 
the spot at the time, and in digging a. water course towards the 
dam in the channel abaft her, to admit water into the basin 
formed hy the excavation, a small boat was discovered at about 
sixteen feet from the stem of the vessel. She appeared to 
be a wreck, the after part being gon£. I ascertained the di- 
mensions of this boat as nearly as I could ; (the water was at 
this time flowing in from the channel forward) ; her length 
was about 16 feet, breadth 5 feet, flat floored, and very shallow; 
the timbers very stout, and few in number ; they were gene- 
rally aboutS feet apart; the planks from |to 1 inch and \ thick; 
clinker built, and fastenedwith iron rivets, and no inner shea- 
thing. The seams were caulked with Aotr,* which is not in 
the least perished ; the wood is also in a high state of preser- 
vation, but very black. She fell to pieces on attempiing to re- 
move her. 

From what has been now stated. Sir, there will be no diffi- 
culty in pointing out the country she belonged to. The hous- 
ing, or roof spoken of, is, I believe, although common to barges 
of all countries, more peculiar to the Dutch. 

The Earl of Romney, whom I met at the vessel, did me 
the favour to mention several peculiarities which he had obser- 
ved about her, when she was first opened, and which I should 
otherwise have been ignorant of, as many of them were de- 
stroyed prior to my seeing her. He pointed out the situation of 

" When on duty al Sheerneea dock-yard, I collected several spedmeni 
of wood taken fron* the old ships which have been dug out in the progress 
of the work* carrying on there ; and it may, perhaps, be worthy of remark, 
that among them I found a piece of oak plank with some hair adberiog to 
itB edge, — a proof that hair had been used aa the caulking material for that 
ship. Ihavenotbeenable to ascertain ifahe was of English or foreign build; 
but Mr John Knowle; of the Navy Office obligingly informed me, that 
these ihips were laid aground in the Unie of Cbailea II. and in one or two 
aubsequent reigns, and served, some as break-waten, and otbera as resi- 
dences for the artificers employed iil that establish ment, which was then 
in its infancy : and we find that in his work on the " Fretervaliott af the 
Navy," that hair was used in caulking fbr a long series of years in hil 
Majesty's Navy, and was not diseoatinued till 1T91. 
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some rings just abaA: the mast, on each side of the veasri, to 
vhich the straps of the dead eyes were fastened. This mode 
of securing the dead eyes is peculiar to Dutch veraels. 

His Lordship thought she resembled the build of the Ham- 
burgh keels, and observed, that " moss is frequently used as 
the caulking material in the East country ships." 

A hand-lead having been found in her, renders it probable 
that she had been a sea-going vessel ; and from the situation 
of the mast-step, it is reasonable to conclude that the mast was 
fixed ; under such circumstances, she could not have been for 
inland navigation. ' 

From these facts, and from several articles found in her of 
Dutch manufacture, particularly some rude earthen vases and 
tiles (which formed the fire hearth), there was little reason to 
doubt that she was Dutch ; but there is nothing in her form, 
□or has there been any thing found in her, with the exception 
of the handle and hilt of a sword, that would create a suspicion 
that she had been a vessel of warfare. 

It may perhaps be worthy of observation, that ancient ves- 
sels' were usually propelled by oars as well as sails ; and we 
find also that galleys were in commoa use in the reign of Heniy 
Viri. and even up to the time of James I. The vessel in - 
question is of a totally difFerent construcUon, and shows no 
dgns of having been rowed ; but no inference can he drawn 
&om this as to date, since galleys were not the only description 
of vessels in use. Concluding, therefore, that she was a DttTCH 
TBAniNG VESSEL, it bccomes difficult to form any idea of her 
age from the style of her architecture, which, for this kmd of 
vessel, admits of but little variation ; and which probably has not 
materially changed for ages, whilst the contour and equipment 
of fighting vessels must necessaiily have varied with the modes 
of warfare. 

Amongst the sketches which I have forwarded for your in- 
spection, permit me. Sir, to direct your attention to the repre- 
sentation of a ^>jbte of hard lead or pewter, which was attached ' 
to the rade of the vessel, at about 15 feet from her stem, bear- 
ing two characters (pi) of the black letter, very neatly and dis- 
tinctly stamped. A similar plate was found on the opposite 
ode, but so much oxidated and battered, that it was impossible 
to decipher the characters on it. 
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The lioes on a piece of oak slab are very cuiioua, and pro- 
bably a mercbaofB nurk ; but I am at a loss to know if it txia- 
sists of definable letters or character8i.or merely hieroglyphics. 

Various articles were found in xhe after-cabin : euch as a cir- 
cular board of oak, with twenty-aght holes through it, which 
probably bad been used as an almanack or score table ; two 
earthen vMes of a reddish brown colour, glazed inside, and 
Blanding upon three feet, and of the capacity of 5 pints each ; 
another vase of a dark slate colour, with similar legs, unglazed, 
and about.the measure of 17 pints; all of which had evidently 
been used on the fire fbr cooking : a stone jug, very rudely 
formed, holding rather more than a pint { several bricks of cu- 
rious manufacture, and some {neces of glazed and ornamented 
tiles, set up as a fire-hearth ; a sounding-lead of an octaagulu 
form, about eight inches long ; and a small glass bottle of an- 
(uent and singular shape, S Inches in height. 

Some human and other bones were found in the cabin ; and 
part of the skullpf a child, with a thigh and several smaller b<Hiet 
have been preserved, together with parts of a skeleton of a 
grown person. In the midship port were found the thigh and 
leg bones, and several vertebne of the back-bone of some large 
animal, thought to be a horse or cow, the home and part of the 
skull of a sheep or goat, and the lower jawbone of a boar, with 
its teeth and tusk ; no other part of this last uiimal was founds 
so that most probably these were a part of the provisioos of 
the vessel, aa also the breast-bone of some large bird. Near the 
vessel, in the sand, was dug up a human skull, very black, with 
other parts of a skeleton ; and by the ude of it, the skeleton of a 
dog, the skull and a few small bones of which have been pro- 
served. 

Several shoes or sandals were found, both in and round about 
the vessel ; among which is a child's slipper, of an unusual 
shape, with a cork sole ; .but pf the various articles found of 
this kind there are none which ^e.a clue to any date.* 

■ The flnding of tlua slipper hoc by eome penoiu been addoeed in u^ 
gutnent agsinit the veasel'i antiquit; ; bat it it welt knowa that cork wv 
used for this purpose Hmong the Romaiia in winter. Plinj says, the wih 
meo more especiaUy used cork aolea in winter: — 

" tJaus pretetea id hiberno feminarum calceatlL* 
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At wbalever perkxl this Tessel may have sunk, there are 
strong grounds for suppoaog that she was loreckedi the low 
of mast, bowsprit, anchorr and c^e, the wreck of the boat, 
and the hutnaa bones found in and near her, are sufficient 
proofs ; but what readers it stiU more convincing is a hole stove 
tJbrou^ ha bottom forward. And in the fire>phu% in the cabin 
was found a conglomerated maes of cinders and charred wood, 
which proves that the fire must have been extinguished sud- 
denly, or the wood, would have mouldered to ashes. H»ce^ 
Sir, we may conclude that she was overwhdmed by some con- 
vulsion of natuie, from which circumstance, and the changes 
that have taken place in the course of the river Bother, which 
I shall presently show, we may yet arrive at the probable dme 
oih&r lots. 

By various bistctfians it appears, that at a very early period 
ihe liver Rother, which takes its rise in the parish of Botb^- 
field in Sussex, emptied itself aC New B(Hnney, the I<emimis 
of the ancieDts. At the period of the Normao conquest it is- 
sued to sea between Ronmey and Lydd, at a manor now call- 
ed North Lade (a Saxon word for an opening to the sea,) and 
the trench which constituted the body of the river from the 
Rother at Appledore to the sea at Nortli Lade, through Rom- 
ney Marsh, by the sea dike called the Rhee Wall, is now dis- 
tinctly to be traced. This bed of iJie river was granted by 
Queen Elisabeth to the corporstjoa of Romney, and by that 
body it was lately sold for the redemption of the luid-tax. 

In the rdgn of Edwud the First, about tbe year. 1^7, ui 
ooBsequenoe of a dreadful stonn, wheo the town of Wiiu^el- 
sea was destroyed by the rage of the sea, the mouth of the 
Bother at Lydd was stopped, and the course of this riv^ di- 
verted into another and a&atx track, by Appledore, into die 
sea at Rye ; and by the flux and reflux of the sea, the old 
f^aanel became so swerved up that, dwut the time of Queeo 
Elizabeth,* it was scarcely navigable above Bye town Sax ve*. 

* " Yet ■owit(fljc)begiiiaeth to complsinUiattfae Maabuidoa^hit 
(mch is the Tarisble and iniercbangeable course of the elements,) and is 
part Imputeth it, that the liver Rother ii not coDUined in its channel, and 
10 loeeth it« force to carry away the Beaa and beach, which the cea doth 
inhearinto the )a^ea."—Hayle}^* Matiutcript Ceikctioiu rtialing to Suuex. 
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sels of burden; and higher up, the river was bo choked and 
contradad, that the waters could not find sufficient passage in > 
it, and by documents in the possessiui of Mr Dawea of Rye, 
one of the comBUssiimera of the levels (to whom I am very 
much indebted tat civility, and for the assistance afforded me 
in pursuing this inquiry,) I find that in 16S3 a complete stop 
to the navigaUon of the Appledore chauiel was made at Tbor- 
-ney-wall, which is pcnnted out on the map which accompanies 
this letter. 

It appears, moreover, that that stop has never been removed 
for the purposes of navigation, since lightermen were allowed 
a tonnage for carrying goods over the stop; a sluice was 
afterwards f(»iDed at Thomey-wall, simply for sewii^ the ad- 
jacent lands. In May 1635 the navigation higher up the 
Bflther was very much impured by a fcurmer breach made in 
-Spits-wall and Knolls-dam (which is sMne distance above Ma- 
tham-Wharf,) being then as low as the bottom of the channel, 
which made the waters of the upper levels forsake that part 
«f the Bother where the vessel has been found, turning them 
through Wittersham-level. It was now feared there would be 
no navigation at all between Appledore and Bodiam, and three 
pens were in consequence put down iu the cuts at SpitVwall, so 
-that the waters might agun he turned into thar old tract, and 
discharge themselves as before at the sluice at Appledore ; but 
' in October 1685 these pens were taken up, that the waters of 
the Bother might have a free run into Witter sham-level ; and 
in July 1636 the tuoiing of the nver through thu level .was 
completely efieeted; ^nee whish time there bos been no navi. 
gation between Enolls^am and Matham-wharf, tMtcA Utmtt 
mcltide tke vessel, and the channel has been used oaly as a 
sewef for the lands in East Matfaam-level. And it is further 
stated, that at the commencement of the works coimected with 
the new channel, " the- former navigation upon the Bother 
was daily decaying ; so much so, that, had not the works is 
Wtttersham-level been undertaken and perfected, the naviga- 
tion upon the Bother had before that time (July 1636) been 
lost." \ 

To recover, however, a navigable stream from Thorney- 
wall to Small-hythe, a dam was laid down at the latter pla<%. 
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to Iceap up tfae waten between the two places; but the navi- 
galton never extended in any shape further then Thorney-wsll,. 
abicc &e sluice was laid there in 16S3. 

It is certain then that-the vessel roust have perished prior 
A) 1683. 

And uDce it appears that for many years brfore, the Rotfaer 
had been decaying and gradually becomii^, from the aceu- 
lauUuoB of mud and alt, " scarcely navigable," or even deep 
siougfa to sew the waters, it may be inferred, that, from tbe 
great depth at which she lay buried in mud, or rather aea tand, 
abe-nniK bare been there very many years ontmor to thatpe~ 
ried, ior had she not been below the bed of the river at that 
time, she must have been discovered ; and it is not likely that 
the comnuagionen would have allowed her to lie there to be 
an obatruction to navigation and sewage^ when, " previous to 
16S3, the sum of L. £0,000 had been upended in endeavour* 
ing to drain the upper levels in and by tbe old course of ApuU 
' dore." 

There is another material fact, which proves, that, at the 
time the vessel foundered, the river at that place must have 
been c^f contidtToile (treadth ; for in addition to the vessel lying 
under the.bank, alog of oak, roughly hewn, lOfset long,' and 
about 23 inches square, was found on the larboard side of the 
vessel, one end of which rested on tbe gunwale, and the other 
lay neariy at ri^t angles to her leugtii, upwards of ten feet 
ander the bank ; another log was also ncavated by tlie side of- 
tbe former but above eight feet from tbe vessel ; these 1<^ 
must have unquebUonably diifted and loflged against her. 

Haviag thus far, I trust, Sii^ established a kJMt, siqce which 
tbe vessel could not have navigated, I shall proceed to sute a 
few facts relative to the state of the river at a very early pe- 
riod. ' 

" In the 14th of Edward IV. A. D. 1475, certain commis- 
soners were ai^xunted to view, report on, and repair the bonks 
of the Kotber, which were much broken and decayed, by the 
frequrat incuniaas' of the sea, and the violence of the tides.*" 

And " a charter or letters-patent were granted, and directed 

to certain kmghts and other pwson of quality in the 2d year 

' Hai/leg'i JUSS. CaUeetiont rtlattag to Stutei. 
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of Henry V. (141fi) to Rpair the bneachoa psqt, and for prs^- 
jteotiiig the like for the tiine to come, between Bye ' ud Be- 
diani Bridge C ond ia the intennediate rragns between £dw«d 
the Fint And tbii period, I find continual documeala to the 
same effect; particularly in the, early part of Edward the Thirds 
nign, where, " by letters-patent granted, aone new baoka were 
ndaed which tbwMted ilaia river, and prevented uich Teasels 
and boiUa as used to paw on it with victuals, and other tbil^ 
from divers places in Kent and Sussex to Ichingham, and were 
likewise of the greatest prejudice to the ntarkat town of Sal»- 
hont, wluch had been supposted by the coarse of this water. 
The king afterwards revoked these letterg^patent, and com- 
manded those banks to be demdlished." 

~It af^iears also, that " the tide at this time ebbedand Sowed 
dtore Newenden," (which is about two miles hi^er up the rivsr 
than the nte^f the vessd,) *' and the stream was so stiong, 
that the bridge there was broken and demoliidjed by it, and the 
lands on each ride the river were greatly overflowed, and mueli 
damaged by the salt waters-" 

In tbe ragn of Edward the First an actbn was bmughtby 
the Abbot of Roberubridge, against the Lord of the Manor of 
Snell, for inclosing salt marges from the sea, whereby barges 
Vad boats were hindered from hrin^g up provisions imd mer- 
diandise, to the market of Robert^bridge. 

I have taken much pains in searching thoab authors who have 
^ven the beat information respecting the changes which have 
taken place on tbe coast of Sussex and the neighboiuing coast 
of Kent, in order to get together the sera of the most remark- 
. able floods and tempests which have happmed within these 
parts within tbe last five or six hundred years. 

Hayley, in his collections for Sussex, states that " in the ISth 
of Elizabeth chanced a terrible tempest of wind and rain, hoth 
by sea and liuid ; the waters came in so vehemently at Bye, 
that they brake into the marshes and made ludi way that, whne 
d late yean and now before this great flood came, a eocJdoat 
could not pass in at low water, now a Juhgrmaa drawing ux 
feet water and more may eaxae in.'" 

This shows the state of tbe taovtk of the haven at that period^ 
and as I have given clear proofs that the river was decaying 
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and contracted higher up at a very early period, and a}so ahown 
dnt Bt the paiod when the vesod fisundered, it tnuet have beeH 
of eobiiderablt breadth si Matbam-wharf, which is ten miles 
from the sea, I think this tempest raxhcr Jhvonrs, than makes 
against the speculation for her antiquity. 

Many other general tempests and storms have been record- 
ed by various writers, but w« read of none that have particu- 
latiy affected this part of the country until tiie period brfore 
sited, when, l^ a grest ctmvulfflon of nature, Winclielsea was 
swallowed up by the sea, and the whole faee of the country 
changed. This storm is'tnentioned by all the historians of 
Kent. Stowe in his ChronwUs thus states it : " In 1 387, oa. 
new-year's-day at night, as well through the vehemency of the 
wind as Ti(Jence of the sea, divers places in England adjoin- 
ing tbe sea were flooded, so that on intolerable multitude of 
tnen, wtnnen, and children were overwhelmed with tbe ^vaters ;'" 
and Somner in his ** Treatite on the Roman Ports and Forte,'" 
bays " About 1287, the sea raging with the violence of winds 
OTerflowed and drowned Promhill (near Lydd, a town at tiiot 
timewell frequented, the lands wheretbe town stood are now call- 
ed Broomhill), and made tbe Rother forsake its chamiel, which 
before emptied itself into the sea at Romney, and stopf^ its 
mouth, opening a new and nearer way to pass into tlie sea by 
*' Rhie,'" now called Rye ; and afterwards fell into the Apple- 
dore waters, wheeling about, and running into that arm of the 
sea or estuary- insinuating into the lands by Rye," By Jeaks's 
Charters also we learn, that Wincheleea was drowned in the 16th 
of Edward the First. 

I have now arrived at a period beyond which, speclilatton 
becoming mare and more doublFul, I am backward in hazard- 
ing an opinion ; and »nce history does not furnish us with ihe 
tera of any violent or destructive storm on this coast, for very 
mmy years prior or subsequent to the one abbve-mentioned, I 
shall conclude this letter, leaving it for others to determine, 
&om the facts hei;e stated, as to the probability of the ves^l 
having perished in or before ihaf great tempest, or at a period 
between that and the storm which took place in the reign of 
Queen Elizabeth. 
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. Abt. X — On the JEapmtion of Vapour. By Bichakji 
TfiEOAsziB, Esq. of Ferran, near Truro. Commumcated 
by the Author. 

£xpBBiMEHT8 00 the elastic force of vapour in contact with 
water at high temperatures are attended with difficulty, cod- 
•iderable expence, and sMne d«Dger. Hence few experimaita 
have been made on steam beyond the tempeiature of 343* of 
Fahrenheit under a column of mercury. Sven at tlus tein- 
perature steam su{^x)rts a oolutnn of mercury SO fetf in 
bdght. 

The great difficulty attending experiments .odove tbishoght 
(which is equal to eight atmoapheres) renders it particularly 
desirable that some correct method be given for the calcuW 
tion of force by temperature, founded mi accurate experimeata 
nude bdo^, iv 

Temperature and force increase, it is bdtered, in some 
geometrical pn^resmon, but thmr raUos respectively have not 
been published ; — perhaps they are not known. If they in- 
(^*eased in the same ratio, — if douUe the senrable beat would 
generate exactly double the force,— there would be no difficulty 
in calculation. But as the increase of force and temperature 
are very different, a different ratio is required for each factor, 
and the corresponding terms in each series should point out 
the relative temperature and force. 

.In order to this, some known fixed point is necessary for Uie 
commencement of the scale. But zero of vapour, like that of 
- temperature, has not been fixed. The'freezing point of water, 
or rather the meltbg point of ice, naturally presents itself as 
the zero of vapour ; but it has been placed lower on high 
authority. Yet if the vapour of water has no existence till 
fluidity is produced, it fellows that the commencement of 
fliudity is tow enough ; for ice must be liquefied before it can 
be vaporized. 

With this in view, I have examined various ei^rimental 
results on the elastidty of vapour, and compared tbe colunm of 
mercury supported with the temperature required to muntua 
vapour of sufficient tension to support the colurnn. The result 
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of tlUB oomporiBon ii, that OME-FirrH added to any given por- 
tion f^heeU already communicated to Toater, aa indiatied by the 
Aerfoonuterjrom theji'eexing jxnnt, wiU doubk the Lottie Jbrce 
^it» vapour. The annexed table is calculated on this principle, 
BDd the calculation agrees well with experiment from 30° be- 
low the Ikuling pmnt up to 848° of Fahrenheit, the highest ex- 
periment hitherto published. This law ia eaaly reducible to 
a geometrical ratio for each factor. The ratio of force being 2, 
we have only to reduce 14 to the dedmal l.S for the ratio o 
temperature. Having found the ratio, it is easy to calculate 
the force of vapour at any ^ven temperature, and vice'versa, 
(provided the same ratio answers, while vapour retiuns the 
same phj^cal condition, (which I think will not be questioned,) 
viz. from the freezing point upward till vapour is changed into 
permanent gas.) For, by counting the number of terms in 
each series produced by the continual multiplication of both 
factors by their respective ratios, the corresponding tempera- 
ture and force is seen at once. For example, — 

Ik. aa. 3d. 4th. 

Temp. 180 x 1.8 = 816 x l.S = 2S9.« x 1.2 = 811.04. 
Force, 30x 3=60x 8= ISO x8 =240. 
And by adding 3S to either of the terms in the series of tem- 
perature, we have the degree of Fahrenheit. For instance, at 
the fourth term we have for temperature SlP.Oi, force 240. 
311<>.04 + 32° = 343°.04, so tharthe force of vapour by calcu- 
lation at 843°.04 of Fah. supports 840 inches of mercury, and 
at 343°.6 of Fah. it supports 840 inches by Mr Southern's ex- 
periment. 

From thu it appears that the calculation answers Mr S.'e 
experiment to the fraction of one degree on 348°. The fourth 
line in the annexed table is nearly a mean between the expe- 
riments of Ure and Southern. The third agrees with that of 
Dr Ure to a small fraction. The next term under the boiling 
point agrees to the inaction of an inch with Mr Dalton. And 
M. Betancourt's statement, that vapour at 182° has half the 
tenidoa.at 213°, agrees with the table exactly. 

It will be observed that the experiments I have selected are 
in that part of the thermometric range which is most satisfac^ 
tory, viz. from 182° upwards. In experiments near the freez- 
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ing pcnnt, where one degree does not produce an increue of 
force equfd to the 1.140th part of an inch, the result must be 
almost inappreciable. It may not be unvorthy of remark,.that 
there are only twelye terms ia the Eeries from the bottom ot the 
table up to the temperature which Cr Murray states to be 
equal to red-hot iron, fully Tiable in daylight, — a temperature 
which will change vapour into prainanent gas; so that this 
table, which reachea the utmost limit of vi^wur, has only !» 
terms, 5 of which (almost half the table) have been proved by 
experiiUent. 



Tabu i^the Ekutie Force of Vapow. 

Addidoiul 
Dubmcc fwm the ^^^ IT D«iee» on Indiet of Atmoiphens. 
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165 
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■ Conparnon with Bxperunent. 

Tkii{i> FncB> 

Dalton, ]8g° = 1S.86 incbeB of mercuty 

In this all agree. 

Ure, - 248.5= 60.40. 

f Ure. - ftgO = 180,16. 

t Soothem, - SgS = ISO. 

Southeni. - 343.6 = S40 

One practical advantsge to be derived irom tlie calculation 
of force by temperature is the opplicatioii of a thermometra 
as a check od the safety valves of steam-engines. Many per- 
sons, not naturally timid, are Unwilling to venture cm board s 
steam-vessel through fear of its blowing up. 

A naval officer, distinguisbed for bravery, told me not long 
once that he would never trust his life in the bands of a care- 
less fellow, who, by throwing a pocket-handkerchief on the 
lever of a safety-valve, might blow up the vessel. Prejudice 
of this kind might be removed and r^ danger prevented, by 
means of a smaH steam-pipe carried from the boiler to a ther- 
mometer properly graduated in the cabin. The force of steam 
in the boiler would then be apparent to the passengers^ and 
the most timid be released &om ^iprehension of danger. A 
table for that purpose is eanly calculated. 
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'Art. XI. — Theorem for comptOiriff lie Eittitiic Fonx of Va- 
pour. By RicHAKD TKxeASKi9, Esq. in a Letter to the 
Editor. (See Article X. in this Number.) 

SiK, Perran, near Truro, Glh Nov. 1898. 

Ths table in my paper on the expansion of vapour having 
only twelve terms, letjuires condderable extension to render it of 
practical utility. I have therefore to retjuest the insertion of 
a method for the cdcalaUon of a more extended table. 

The President of the Royal Society, who is always ready to 
assist and encourage any attempt at further discoveries in 
science, hpwev^ humUe, w;as requested, on his annual visit to 
Cornwall, to look at the paper in question. He was pleased 
with its simplicity, and, assuming my statement to be the law 
of expansion, kindly presented me with the following theorem, 
by which a table may be easily calculated to any subdiviaioD 
t^, pacts; or (on the assumed law) the force of vapourjnay 
be found by it without a table at any distance above or below 
the boiling point of watec. — I am> Sir, very respectfully, your 
humble savant, 

RicHD. Teegasxis. 

To 1)e Bkewsteb. 

THXOEEM. ' 

1*1 a = the number of degrees of Fahrenheit above or below 
the boiling point. 

180 + a 
Then -j-r — =: t the temperatiu^. 



Let E s the elasticity, that of steam at the boiling point being 



^- ' = Log! a ^ Log-E= 0.26S X Log. E. 

= 180 X i — 180=180 X not no. of (^1^ X Log.£)— 180 
= 180 X nat.no. of (3.802 X Log, E.) — 180. 
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A&T. ZIL— ^^idnid of a .liO^mlaffiGgl Jmnui kept ai 
FuHchtU, m.A&« i^and of Madeira, frsm January lat to 
Decmbar 3l$t, 18«7 • By C. Huhkkev, M. D. Com. 
muDicated by the Author. 

The barometer ia one of NewniaQ''8 mountain inBtrumests, 
with an iroa cistern into which its thenn<xneter plunges. It 
hangs within doors at a window with a south aspect, fifterai 
feet from the ground, and ^hty-nine above the level of the 
sea. The Hygrometer is Dani«rs, used at the same, win- 
dow, but kept in a dry cupboard within the room. The flMuri- 
mum thermometer is one of Newman's horizontal instnunenta. 
It hangs in an open passage which runs through the house, 
and has a room over it, is removed from all artigcial draught, ■ 
and quite uninfluenced by the sun either directly or by reflec- 
tion. The minimum one is by Dollond. It hangs agmnst a 
wall with a north aspect, and is Weltered from run. They 
are both at the same height as the iMTometer. The sun. ob- 
servations are made on a black bulb horizontal thermometer 
by Newman, three feet from the earth, and 280 above the level 
, of the &ea. Rain-gage No. 1. is on the roof of a bouse, 
twenty-flve feet from the ground, and ninety-nine above the 
sea. No. 9. is in the same utuation as the aun thermometer, 
and on the ground. 

1827. 

J Ann ART. 

Pressure- (Inches.) Corrected for temp. Temperatiire. 

Max. 80.480 61° = 30.400 Max. 66° 

Min. 29.790 62 = 29.718 Min. 61 

Mean 30.203 61 = 30.118 Mean 68.9 

IMumal range, max. 13° ; min. 6°; mean 9*. 
iReun, 2.86 in. No. 1 ; Dae Point, max.£4 ; min. 46; Dry- 
tieaa, max. 21, min. ' 

FPiwfe, N. 8; N. E. 10; E.2; S. E. 6; S.2; W,6; 
N.W. 2;=31. 

[. ind 10 p. H.) «re made on llie bBTOmeler, 
e hygrometer daily- 
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A fine Tinter mooth, with a remarkable preraleiKe of east 
windf. No mow has yet tallm oa- the niouittMDt, and the 
nortb-west winds have been unusually Ta:w.-^N.B. In Bpeak~ 
ing of mow, it is always' kaplied^ witiiin vitMr frcHn the town, 
and about 5000 feet above the sea ) 

PrewQie. (Inches.) Cor. for temp. Tempecature. 

Mia. 80.350 67 = 30.159 Max. 69 

Min. 89.760 60.6 =29.678 Min. 60 

Mean, 80.046 6S.3 = 39.967 Mean, 68.6 

IMomal range, imax. 14; min. 5; mean, 10. 

Sain, 3.62 in- Na 1 { Dew' Pmnt, max. 66-96, min. 49; 
Dryness, max. 14; min. 0.6. 

IPmA.N.ei N.E.4; E. 2; S.E. 1; W.13; N.W.2; 
= S8. 

A cold winterly month, excepting the last week. Baiome- 
ter more variable than I ever remember to have observed it. 

Maech. 
Presmre. (Inches.) Cor. fbr teup. TempembiTe. 

Max. S0.400 67 =30.314 Max. 696 

Min. 30.040 66 = S9.955 Min. 68 

Mean, S0.224 66 = 30.139 Mean, 60.9 

Diurnal range, max. IS ; min. 8 ; mean, 11. 

Rmh none ; Dew PoitU, max. 63, mio, 60 ; Drj/nesty max. 
15, min. 3. 

mnd»,N.4; N.E. U; E.6; S.E.3; W.3; N.W.4; 
= 81. 

A remarkably fine month, more lil^e June than March. Ba- 
rometer very steady and unusually high. 

FratOK. (IndtM.) Cor. tac tonp. TempentuK. 

Max. S0.210 69=30.112 Max. 69 

Min. 29.610 67=29.681 Mm. 64 

Mean, 39.994 67 =. 89.906 Mean, 62^ 
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Diuratd range, nine. t3; mn. 5; mebn, 10.- 
Saimt S.19 in. meuoi ; Dew Pomt, max.. &i, mia. 01 ; A^ 
n«M, max. 15, min. 1. 

mndl*, N. »! N.E-e; E. 4; & 1; S.W.«;- W. 11 ; 
N,W. lj=aD. 

A fine warm month. 





Mat. 






Fiwnm 


Cor. for temp. 






Ineh» 




6li«le^ 


Sun. 


Mu. . 30310 


69 = 30.J12 


Mai. 7S 


108 . 


Min. SaOSO 


69 =«9as 


Min. sr 


79 


Mom, 30.189 


69 = 30.089 


Mean, W.t 


96.3 



TKumol range, max. 14 ; mhi. 6 ; m«aii, 11. 

JZoJK, none ; Dew Pointy max. 69, min. SI ; Dr^nett, max; 
16; min. 3. 

fFwuir, N. 1; N.E. 19; E. 1; W. 6; N.W. 4;:=31. 

A mnarkabty fine m<mth. So forward and warm a spring 
has seldom been remembered, 

JVHE. 

Presnire. Cor. for temp. Tempeoktore. 

Inche*. Shade. Sun. 

Max. 30.280 74 =30.166 Max. TtJi 109 

Min. 29.970 74'=29.8S9 Min. 50. 83 

- Mean, 30.101 72 = 29.998 Mean, 68.4 97.9 

IMumal range, max. 14 ; min. 8 ; mean, 11. 
Rain, 0.16 in. mean ; Dew Pomi ; max. 73, min. 61 ; Dry- 
ness, max. 12; min. 1. 

Winds, N. 1 ; N.E. 14; E. 4; W. 8; N. W. 3 =30. 
A warm fine summer month. 

JotT. 

¥ttmxte. . Cor. fbr temp. Tempenture. 

Inches. Shade. Son. 

■ Max. 30.270 TJ =30.168 Max. 84 116 

Min. 30.020 76 =29.906 Min. 62 96 

Mean, 30.175 76 =30.061 Mean, 71.6 102 
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Diarnat range, max. 16; mio. 10; mean 14. 
Aotn, none ; Dew Point, max. 76 ; nun. 07 ; Dryne$a, max. 
I6;mi[). 1. 

Wimdif N. 1; N.R 26; E. S; W. 1; N. W. 1 = 31. 
A remarkably fine and very hot montli. 

Adocst. 
Fremire. Cor. fra temp. Temperature. 

Indies Shade. Son- 
Max. 80.210 77 =S0.09S Max. 83 111 
MiD. 29.990 78 =99.871 Min. 62 96 
Mean, 30.109 77,4 =39-993 Mean, 72.3 10S.8 

Diurnal rang«>, max. 17 ; min. 12; mean, 15. 
Rain, none; Dew Point, max. 77, min. 40 ; Drf/neae, max. 
3fi, min. 2. 

IVmdt, N. E. 37 ; E. 2 ; S. E. 2 = 31- 
A inie dear month. 

SSPTEHBBR. 

FresEure. Cor. for lemp. Temperature. 

Inches. Shade. Son. 

Max. 30.810 74 =30.196 Max. 80 110 

Min. 80.030 73 =29.924 Min. 60 93 

Me»n, 30.147 15 = 30.036 Mean, 70-9 102 

Diurnal range, max. 17 ; min. 12 ; mean, 14. 
Rain, O.lfi in. mean ; Dew Ptnni, max. 74; min. 67 ; Dry- 
neat, max. 17 ; min. 2. - 

WUida, N. 3; N.E. 14; E.3; W, 10 = 30- 
A fine Beasonable month. 

OcTOBEB. 

Pressure. Cor. fbr temp. Temperature. 

Inches. ^ade. Sun. 

Max. 30.270 76 =30.159 Max. 77 105 

Min. 29.720 70 =29-622 Min. 55 73 

Mean, 30.063 78 =29-958 Mean, 67.2 95.4 

Diurnal range, max. 18; min..ll ; mean, 15. 
Stmt, 3.24 in. mean; Dew Point, max. 74, min. 65 ; Dry- 
ne$$, max. 17, min. 1. 
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Wmdi, N. £. 16 ; E. a ; & W. 4 ; W. 4 : N. W. £ = SI. 

A fine auturanal month, with a moderate fall of rajn. Tbe 
summer has been the dryest and finest long remembered ; for 
moDtbs scarcely a cloud was seen. 

NOTEMBEB. 

FRMDib ' Cor. &C tamp. TempoWure, 

IiidiM> Slpde. Sun. 

Max. 30.460 66 =30.871 Max. 73 101 

Min. S9.400 66 =29.314 Min. 51 73 

Mean. 30.007 68 =£9.981 Mean, 62 9^.1 

Diurnal range, max. 19 ; min. 11 ; mean, 16. 
Rmny 6.9S in- mean ; Dew Pmnt, max. 68 ; min. 65 ; Diy- 
neas, max. 13 ; nun. S. 

irindff,N.E. 17;E.5;S,E. 1;S W. 1 ; W. 5 ; N. Vl?^. 

i=_3a 

Rather cold, but seasonable ; touch more run from the east- 
ward than is at all usual. 





Decehbeb. 




Pressure. 


Cor. fcr lemp. 


Temperature. 


Inches. 




.Shade. Sun. 


Mai. 30.440 


65 =S0.364 


Max. IS 103 


Min. .30.180 


66 =30.095 


Min. 50 80 


Mean, 80.318 


66.9=3a2i5 


Mean, 69.3 92.1 



IMumal range, max. SI ; min. 9 ; mean, 15. 
Ram, none ; Dew Point, max. 66 ; min. SO ; Dryness, m 
18 ; iBin. 3. 

WindsjN. 1;N.E. I9iE.6; S-E. 1 ; W. 2 = 31.. 
A remarkably dry worm month. 

. Ahhdal Results. (1827.) 

Fregsnre. Cotj for. temp. TempaBtnre. 

Inches. Shade. Sun- 
Max. 30.480 61 =30.406 Max. 84 116 
Min. 29.400 66 =39-314 Min. 50 73 
Mean, 30.130 70=30.032 Mean, 65.6 97.6 
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Tbe obaervBtieBB in the aua were made cxAy far eight 
months, from May to December iDclunTe. 

Rmr, 18.17 in. ; jDew PoiiU, max. 77 1 min. 48 ; Drynesa, 
max. SI i mio. 0.5. 

Hl»d», N. 26;N.E. 184; E. 39; S.E. 14; S.8; 8.W. 
7;W.69;N.W.28 = S65. 

1826 and 18S7. 

Two years. 

Freanre. Cor. ft* tetnp. TempenitUPe. 

Max. 80.590 = 30.605 Max. 84 

Min. m-290-S9.294, Min. 50 

Mean, 30.131 = 30.031 Mean, 64.9 

Rain, S5.03 in. mean ; Dew PmiU, max. 77 ; min. 40 ; Dry- 
neaa, max. 30 ; -min. 0. 

Winda, N. 47 ; N. E. 341 ; E. 95; S. E. S4 ; S. 5 ; 'S. W. 
14 ; W. 148 ; N. W. 51! = 783. 

RaiS for Thkkk Years, 1825 to 1827. 
Viz. 1826, S0.43 in. 1826, 43.35 in. 1827, 18.17 in. 
Mean, 27.32. 

Fbesbdbe and Teufebatuue f<x theiiame Theee Years. 
Pressure, Max. 30.62; min. 29.89; range, 1-2S in. 
Temperaivre, Max. 84 ; min. . SO ; range, 34°. 

In the year 1824 I commenced keeping a meteorolo^cal 
journal, which, in consequence of ill health, occasional resi- 
dence in the country, and other circumstances, was not pur* 
sued with sufficient enei^ atid regularity to warrant its pub- 
lication before 1826, At first I attempted three obserrations 
during the four-and-twenty hours ; viz. at sunrise, 2 e. u., 
and sunset ; but I soon found that, do what I would, the in- 
struments remwniag atatioaary were inevitably it^ueneed Ay 
the sun, either immediately or by reflection. In an open turret, 
simply tiled as ours ire, the effect w^ the same i and during 
at least eight months in the year, the sun was so vertical that 
perfect shade in the tame spot could not be maintained througfa- 
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(Mt die 6»y. Ai, tfaerdlore, tlier^ offeand to he bat tvb i«>. 
•owces B^iiiM this tDccnvetUEaice, viz. uvered imtnimeDtB m 
dfgireBt Htiutkutt aAd noted «t dijghrmt limes, w a f^wter 
thermometer wi6mt door*, and Iiamng a room over it, I dioae 
tbe laUCT, and ia ths Pf^oiofikical Magaxine for NbTembcir 
and December 1887 gave the raaalta. These have been in a 
very fail! and candid manner objected to in this Journal, (Ed. 
Jour, of Science, No. xrn. p. 171,) and I am glad of the op> 
pcHtunity which it gffoids of repeating whp I deviated from the 
nmal mode ot taking the moinmttm observations, and of my 
doubt whedier any taken out of doors with a Hn^ and «ta- 
tienmy instrunient emn be stfietly ccaftect for thade maxima, 
in a latitude where tbe sun ie eo verticals Upon this the mMtk 
quesUon ^peus to me to hinge. If observations made in as 
perfect, or rather impeifect, shade aa a ttaHonary instrument 
con insure, be admitted ai correct, then the mode which I ' 
adopte4 is certainly a bad on^ and its deductions false ; hut if 
awcA as are made upon severai inatnmefUa are aloUe to be 
trusted to, it ia I tblnk the lesser of two evils; and, was Uiere 
not tbe weight of such aitthorify against me, I should almost 
be bold enough to prefer the mean which thence resulted to 
that obtained by the other mode. Dr Brewster's Formula I 
own staggers me more than the other authorities, because they 
were not from observations made upon the spot for any length 
of bme. In tbe quotationof Humboldt's theremuBt,>I think, 
be some mistake. It is stated to be 72-S2 ; but in the transla- 
tion (I have not the original) ot his " Peraonal JCarraHve," it 
is given by him, on the authorittf of Caveruiish, 68-9; and 
Santa Cruz, on the south side of Teneriffe, four or five degree! 
more south than Funchal, and notorious hotter, he gives only 
71.10.* KiFwan makes the mean td Funchal 68.9,— and 1 
in 1824 made it 68.2, and in 1835, 68.6,— by an out-of-dcor 
stationary instmment. It appears then, I think, satisfactorily, 
that the dissonance of result is entirely to be attributed to the 
diffierent mode of making tbe observations, and not " to some 
error either in tbe instruments or in tbe observations.^ In a 
higher latitude sn instrument witbin doors would, as it is ob- 
served, ** give a higher temperature than if it had been placed 

■ M. VooBucb iequDte(liDdKaii]e)publiciUionaFiiiakii«it7U. 
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in die tqicn air r bat Aarv tbe residt would b^ and aetudy is, 
dinmrtikally <qyowtft Should haihli and other cnneomitante 
penqit, I diaU cadeaTourimt Tear to obtain maxinafiRffiise- 
Toal BUtruments, and in cbe neantiine, dui^ feri ol^ed 
byaoy hmtastotber«Eidiaftaiid «Mif correct mode of making 
maxima ofaawTatiaaB od teBBpaatmc in mtii a Jctitsde as 
duB. C. Hkinkxkh, M. D. 

Fdxohai,, Jr«Mf«, iSM October 1825. 

OSSlkVATIOHS BT THB BDITOS. 

The very judicious aod caiufid method i^adt Dr Hanebm 
has taken to ranoTe the doubts which we expressed in -a for- 
mer Number, (No. xvii. p. 171,) respecting the accuracy of 
bis measure of the mean toupaature of Funeha], has satisfied 
us of the COTFectuess both of his iuatruments and his obfierra- 
tions.- We committed a mistake in aasnting that Humboldt 
made the mean tempenuire IX'.H, for it is only eg>.5 in his 
TVeaUae oa Isothenaai Linea i but it was still a matter of sur> 
priie to us, that the mean temperature should be so low as 
Si"^ when Humbddt gave 64P,04i for the mean temperature 
of the ctJdest mtrnth. It will be genCTalJy found that the mean 
temp»atures of all warm climates are giyen too high, not only 
from the difficulty of protecting the external thermometer from 
the indirect influence of the sun, but also Axxn the want of a 
suffidoit number of evening and mcxning observations. Hence 
we are disposed to thinkthat the tempwatureof fiff-.S, as given 
by Humboldt, would require to be diminished from both these 



The following are the diflmnt measores whidi have been 
giv^i of the mean temponture of FunchaL 

Humboldt, - . SS'.S ' 

Eirwan, -. . 6B.9 

Dr Hansen in 182^ - 68.8 

Do. 18C5, . 68.6 

Do. 18«6> - 64.3 

Do. 1827, - 65.6 

Mean, - 6T'.35 

Dr Brewster's Formula, 68 .65 
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- We would bag to atqusit DrHonekcn to observe the th«r- 
mometer at 10'' a. h. Mid 10 r. m., as it wAiihl be ibtenattng. 
to oempaFe the annual temperature thence d^uc^ with that 
which is ebtatned from the maximum and minimum Ihermo. 
meter. It would be rery deairahle also to have a tffw obser- 
vatWHiB erery intmth on the temperature of sprmgs or deep 
welle. 

^be ntuation of Funchal, near tbe place where the laotber- 
mal hoes of the Old World begin to bend towardathe eqtuu 
tor, and to mark tbe influence ot the ^d pole of America, 
renders the aocumte determination of its mean temperature a 
tna^er of great in^xntaiKe to metecnvlu^. 



A*i- XIlI.r— jJaxMWf ^ Too Thunder Stomu whutk hap-- 
petted in WorceftUrahm-e, in which it appeared the Electri- 
cal IXacharge paatad from fA« Ear^ imparda the Cloudf. 
By John Wuliamb, £sa. Communicated hy tbe Author. 

VVoacBsTEa and its neighbourhood were viuted by a tbundes 
storm on the evening of the llth, of Beconber 18^. Tb^ 
t^^neter thronghout the day stood at 29.S5, and the tbenno^ 
meter at 8 a. m. waa 44*, and at S p. m. 60°. The lower wind 
was brisk &oia the S. S. W., with a damp nuld. feel, indicating 
the presence of much aqueous t^wut. Clouds w^ seen moT. 
ing in three distinct currents. The uppermost current cun4 
from the vest, a middle current from the S.W., and the bwest* 
in which the clouds appeared to move mtae rapidly, came fma 
the south, and there were openings of clear sky <ka deq> blaa 
colour. From 7 till 8 o''clock.r. m. lighbiing was seen fl«^liing 
at intervals in the S. W., W., and N. W., proceeding a}qub 
r^tly from light clouds. At lulf-past 8 the sky became veiy 
dark in the N. W., the flashes of lightning more vivid and 
irequent, and it began to thunder. A storm of very ununial 
violence for the season of the year immediately followed, at> 
tended with wind, riun, and hul. The explosions of thunder 
were almost incessant for ^ut an hour; and the intensely 
vivid gltu^ of t&e lightning, alternating with extreme darkness, 
produced a most awfiil effect. 

VOL. X. NO. I. JAN. 18&9- ' 
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The instantnteoiiB uraud of die thunder folloving the AabIi 
of lightning, and the after long-continued rdl in the distant 
parte of the cloud, made me eoDclude the latter was negatively 
' electrified, and that the electridtif paased from the suifikce of 
the earth to the cloud. And hearing the following morning 
diat the west side of the lofty beautiftil spire of St Andrew^s 
Church in Worcester had been struck by the lightning, I re- 
qoeeted a friend to accompimy me to the church-yard to examine 
the nmrk where the Bur&ce of the iiaae was injured. The mark 
was and still ia distinctly visible about b^If way between the top of 
the tower and'the weathercodc, which termbates the spire ; the 
smooth surface of the atone being torn off about an inA in d^>th, 
two or three inches in width, and about two feet in length, pr^ 
sentfng the following appearance and iqclinadon from a perpendi- 
cnlar. See Plate I. Fig. 3. BeAre entering the church-yard, 
I remarked to my companion that I expected to find all the &Bg- 
mmts of eton6 on the groiuid mi the west side the church, fac- 
ing the direction of tbestoim, as I im^ned the electrical- dis- 
chai^ passed up the aurface of the wet stone, tin it came to the 
pdnt where we observed the mark, and from thence through 
the air in a diagonal direction to the cloud. The lact turn- 
ed out as I predicted ; the fragments of stone were all found 
scattered on the ground, about thirty feet from the west Edde 
of the tower. None could be met with in any other part of 
the church-yard; and that these fragments (which are still 
in my possession) were the identical pieces of atone torn by 
the electrical dischai^e from the surface of the spire, I could 
have no doubt, for the sione exactly corresponded in texture 
with it ; the smooth wrought side being of the colour of the 
general surface of the spire, and the Tough frSCtured portion 
of each piece presented the appearance of the same stone when 
recently broken. A gentleman who witnessed the storm from 
the quay on the opposite ade of the Severn, about six hun- 
dred yards from the west side of the church, saw the flash, 
which he described as resembling an intensely bright light, 
which seemed to come from the spire, and pass over his head 
towards the dark cloud in the west, attended by a sudden 
and most tremendous crack, and accompanied by a loud rustling 
sound, like a high wmd passing through the ri^ng of the 
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~ bargea in the river. The soond graduftU;r termiaated in a Iieavy 
^Uitt toll of thunder in the clouds westward of him. 



Account of a Thunder Storm at Malvern, Worcestershire. 

The morning of the Ist-of July 1826, being Tann and Eaa> 
ny, the barometer at 8 a. u. 30.3T, the thermometer at the 
kane~ hour being at 72°, and at half-past 8 p. h. 82°, very 
heavy dense cumuli begut to fonn soon after ]0 a. m., and at 
2 F. u. it thund«ed loud in the S. W. and in the W. N. W. 
At s quarter before 3 f. m. a very load clap of thunder wai 
heard in the village of Great Malvern, about seven miles S. W. 
of Worcester. A party, consisting of two sons and four daugh- 
ters of Mr Hill of Dymock, Gloucestershire, and Miss Wood- 
gate of Hereford, accompanied by two servants, vere upon 
the hills above the viUage, ud, obswving a stomt gathering 
round them, with heavy diultder, they retired to take some 
re&eshment they had brought with them, to a hut situa- 
ted on a high ridge about three or four hundred yards below 
the summit of the mountain. Several huts had been erected 
on the hjll by the Countess of Haqcourt for the accommodation 
of the company frequenting Malvern, and for the purpose of 
affording shelter in esse of a sudden shower. These huts were 
small circular buildings, built with the toi^h fragments of gra- 
nite found on the surface of the hills, the outside walls being 
vhite-washed with lime ; and the rooft were made of sheet iron. 
It is not a little remarkatde that Miss Elisabeth Hill observed 
when she entered the hut, that she fdt alarmed lest the inm 
roof should attract the lightning. They had scarcely entered 
this retreat, and were about to take their refreshment, when tt 
violent storm of thunder and lightning came on from the west, 
and at a quattor before three p. u. one c^ the Mr Hills, who 
stood at the entrance which fronted the east, saw a ball of fite 
which seemed to him moving on the surface of the gromid. It 
instantaneously entered the hut, forcing him several paces for- 
wards from the doorway. As soon as he recov^ed tram the 
shock, he found his sisters on the floor of the hut, Minting, as 
he supposed, from alarm. He instantly sent off one of the par- 
ty who had escaped injury for assistance, and the usual means 
of recovery were applied by a medical practitioiier from the 
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village. Miu Elizabeth Hill and Miss Woodgate ^peared.to 
have died instantly, and Miw Mai^arct Hill and the ntt o£ 
die party were much injured. The explosion which followed 
the fiaeh of lightning was terrific, and alarmed the inhabitants 
of the Tillage below. Soon after I heard of the accident, I 
went and examined the hot I found a large crack on the 
vest side the boildii^, which passed upwards from near the 
ground to the ftame of a small window, above whi^ the iioa 
roof was a little indented. The f^K^ments of stone, when first 
oheerred, were all found <hi the west aide the hut, and these 
were readily distinguished inm other loose stones, owing to the 
lime-wash which coated the exterior surface. I found a few of 
the larger pieces of stone on the east ode also ; but I was in- 
formed many curious persons had visited the spot b^re me i 
and« after examining and fitting these fragments to the part c€ 
the building &om whence they had been torn, threw them ca< 
Bually about the hut. 

The following is an account of another storm attended wiA 
thunder and lightning. 

" In the night between the 30th of Novemba and the Ist of 
December 1831 there was a violent gale of wind &om the S.W- 
A mast of a sloops lying in the river at Newp<M in Monmouth- 
shire, was struck by the hghtning about twelve fiset above the 
deck and shivered to jneces, and all the splinters were driven to 
windward." 

In these three instances the thunder clouds appear to have 
been in a negative state of dectricity, ibr, had the strode of light- 
ning passed from the donds downwards, the fragments of stone 
and splinters of wood would have been scattered in a directiwi 
opposite to the storpi ; and, from the observations I have madc' 
during the hut twenty years, I am inclined to think, wh«i ob- 
jects are struck by lightning, the passing cloud is often n^^- 
tively electrified. When a thunder storm is apjsoaching or is 
gone past in the day-time, the direction of each stroke may of. 
ten be seen if not too near the observer, say at a distance of 
fnmi two to about five miles ; but when it takes place in the 
night, ot vtiry near the place of observation,' the sudden great 
glare of light prevents our seeing the direction of the stroke. In 
the day-time, at the distance aforesaid, I have often heea able 
most ^^ctly to trace the direction of tbe dectrical ball ;.and 
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it has ftequenUy appeared to me like tbe motion of a sky-rocket 
lising with eArsoi^iisiy rapidity, commonly inclin^ vhen 
first riedng from the eardi, and becuning more bomontal when 
it veacfaet the cloud, wfane It often diodes into two ; sometimeB 
it describes a curved line with zig-iags. The thunder seems to 
proceed first firom the qaarter where the ball of fire appears to - 
■hare riBeo, and tenninates in a distiuit roll amon^t the clouds. . 
Tbe cause of tbe negative state of clouds may perhaps be ex- 
l^ned in the foUowing numer : — Tbe capacity of water for 
dectricity is iaereased when it assumes the state of vesicular 
vapour, as may be shown hj the experiment of throwing water 
Ml hot coeUs. Tbe rising vapour immediately takes the shape 
of that kind of cloud denominated the cumulus, and is poritively 
electrified, as may be proved by the electroscope. But in tbe 
slower ]ny>ce«8 of natural evaporation by the sun and wind, the 
intensity of the electricity of tbe rising vapour is not sufficient 
to be shtnnD in the same way. However, there is reason to think 
tbe fact is otherwise ; and Dr Franklin^g ingenious experiipent . 
of the dectrified can and chain throws considerable light on 
the sut^ect. In this experiment, by raising the chain from 
the cw), tbe connectiDg electrometer proves that the capaci- 
ty <tf the chtun for electricity is increased by' its increase 
rf eurfitce exposed to the air, as tbe electrometer indicates 
a weak intensity. But on again returning the chain into 
the can, tbe original intensity is manifested. So each particle 
<^ rising vapour as it leaves the earth's surface, combines with 
caloric, and partakes of the electricity of tbe common reservoir, 
the earth. It remains in mixture with the air, but in a state of 
very minute division ; fcr we observe, whether rfused by the sun''8 
heat from moist soil, orfrpm water artificially heated, the parti- 
des of vapour or steam disappear, and do not disturb the tran- 
sparency of dry air, till they rise into a stratum of air, where 
the cold occasions it to be i^sin condensed into vesicular va- 
pour or clouds. This, in an ordinary summer's day, takes place 
at diflerent heights in the atmosphere, according to the heat' 
and dryness. It is probably the dew point of that stratum of air 
where the fleecy clouds begin to form in a clear sunny morning ; 
and, as compared with the Imown height of mountains, ^hese 
clouds are first seen at from 1500 to 3000 feet. These small 
fleecy clouds eometimes re-evaporate soon after they begin to 
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farm, espeaaXlj in settled eerene weather, attended hf a Ugk 
barometer, and the air in a pori^Te state <^ electxidty. Ob 
the coDtrsiy, if these clouds increase in axe, the upper surface 
t^es the shape oi the cumulos, which swells very rapidly ii 
nze, becoming very dense, and of a most biilliant white colour 
on the side exposed to the sun. All the smaller n^gfaboonng 
clouds are attracted by the lai^er. But the increase of capa- 
dty for electridty, wldch keeps pace with the increase of va- 
porous surfaces exposed to ur, cannot recdve a supply from 
the earth, and bat very slowly firom the air. At length its rd«- 
tire state of electridty, as compared with)the earth^s surface, is 
of sufficient intensity to overcome the resistance of the plate of 
wr between the earth and clood, and the discharges of electric 
matter pass upwards. This opinion is offered as the result of 
many years observation, and as an humble attempt to explain 
one of the causes which produce negatively electrified clouds, 
and those local diu^der storpis which sometimes prevail for se- 
veral weeks farther in the summer months. 



Abt. XIV.— On the Parasitic Formation cf Mineral Speciea, 
depending upon Gradual Chcmget wMtA take place in the 
Interior qfMineraia, whUe thnr External Form refntim the 
same. By William Haidingkb, Esq. F. R. S> Ediib— 
(Concluded from last Number, p. 292. J 

IX. Changes tn some of the Earl^ Afineralt and other*. 

The explanation of many of the cases enumerated above, de- 
pends upon the ordinary laws, active in our chemical laborato* 
ries. Carbonates are changed into sulphates, metallic sub- 
stances are oxidized, copper is replaced by iron : in general 
weaker affinities give way to stronger ones. The converaon 
of sulphates into carbonates, and other cases, may perhaps de- 
pend upon some process of mutual decompoution, in which 
(«ie of the products has been subsequently removed ; but the 
specimens preserved in collections do not usually present any 
explanation of the facts which .tl^ey fumiiJi. We must en- 
deavour to ascertain the causes which have contributed tow«:ds 
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fuccesuTp alteratioDS ip the chemical compoaition of minerals, 
hy observing tb«r Datural repositones, veins and beds, anti 
XpfHiiitain masses, exposed to the action of the atmosphere, 
aod of water, and to the mutual reaction of the miner^ spe- 
cies of which ih^ are constituted. 

One of these examples, where the cause of a. change in ou- 
pesraoce is tiot so palpable, is the welUknowa one of the sub-, 
stance usually named the Gray Andalusite. Its specific gra-, 
Vuy alone being above 3.5, while that of the real amlaluNte 
never exceeds 3.^ would be gufficient to prove tiicm to belong 
to different species. But Prof. Mohs has found the gray crys- 
tals .actually to coD^st of a great number of small individuals 
of disthene, with an easy cleavage, whenever they are large, 
snou^ to be distinguished from others, and lying in difibrent 
directions throughout the mass. Both minerals are found in 
nodules of quartz engaged in mica-slate. From the analysis 
by Arfvedsoo, it appears that disthene is a compound of one 
atom of ulica and two of alumina, or AF Si. Andalusite con- 
tains about 83 per cent of the same mixture, the rest being a tri- 
sUicate of potassa.— Beudaut''s Mineralogy, p. 333 and 363. 
The loss of this ingredient sufliciently accounts for the chemi- 
cal difference between the tvo bodies ; but we are at a loss to 
conjecture in what muiner such a change may have taken place. 

Mr Allan has in his cabinet several specimens from the, 
tr^ district near Dumbarton, exhibiting the shape of analcime, 
but entirely composed of aggregated crystals of prelinite. Mr 
William Gibson Thomson is likewise in ,the possession of se- 
veral exceedingly distinct and instructive specimens of the same 
description. There ia one, among the former, where preb- 
nite, aggregated in globular shapes, is implanted on icoMtetra- 
hedral masses, once of analcime, but now likewise converted 
into prebnite. The implanted varieties are green and translu- 
cent ; I found thdr specific gravity e<|ual to S.885 : the por- 
tions within the faces of the ico^tetrabedrons are white and 
opaque, and ^v'e 2.842, both of them rather lower than the 
usual results obtained, which are a little above 2.9, at least in 
simple crystals. But the arrangement of the divergent indi- 
viduals in the reniform shapes is highly remarkable, and throws 
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aon6 li^t also on'the gradiml fonnation oF die new vpecies 
-within tbe space occupied by the crystals of analcime. The , 
centres of the aa^e globular gKiupa, aggregated in a reniform 
maoner, are ntuated on tbe surface of the icoutetrahedrons. 
Fran these, the fibres diverge, not only towards tbe siir&ceof 
tbe globules, but also on the other ride, in the directic»i <riF 
what formerly was analcime. Tbe original surface of tbe icon- 
tetrahedrons may be laid bare, by breaking off the exterior 
coat of prebnite. Even io those places where there was no 
coating of prehnite, the decomposition of the analcime has taken 
place in the ncagbbourbood of other decomposed crystals. The 
ingredients of prehnite are silica, alumina, lime, and water; 
iboae of analcime, silica, alumina, soda, and water. There k 
no ramilarity between the two in the mode of combinatitHi of ~ 
their ingredients, analcime being considered as a compound of 
biffllicates of soda 4nd alumina with water, while prehnite ia 
considered as a compound of nmple mlicates of Hme and alu- 
mina, with a hydrate of silica. 

On another occasion, Edin. Joum. ^Science, vol. i. p. 360, 
I have described a Very curious instance of pyramidal ^Hins, 
agreeing as near as possible with those of the pyramid^ schee- 
Uum-baryte, which consisted in their interior of multitudes of . 
colomnu* crystals of the prinnatic scheelium ore. Tbey were 
found at Wheal Maudtin in Cornwall, EUid are partly implant- 
ed oa quartz, arsenical pyrites, chlorite, &c. and partly im- 
bedded in cleavable blende. The chemical comporation of 
the two species is almost identically the same, at least not more 
difierent than in the varieties of pyroxene, or other similar sub- 
stances. Tbe chemical formula of the first is Ca W* ; that of 
the second Mn W» + S Fe W», different only in the isomor- 
phous bases of calcium in ^he one, and manganese and iron in 
the other, one atom of the protoxide of each of them being 
united with two atoms of tungstic acid. This curious resem- 
blance of the chemical mixture was then pointed out to me 
by Professor Mitscherlich, who supposed, that, from the iso- 
morphism of the bases, the varieties observed might he ge- 
niune crystals, of the same ingredients as wolfram, but with the 
form of the scheelium-baryte : this was disproved, however. 
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I^ tbe obwrration of Uit nechanicBl compontion of tbe mu- 
sM. Of itself, the bypotbeaiB is j^aunUe eooogh Unit sacii 
was (viguially the cas^ and that the ooheiioa among die par- 
ticles was so slight, as to be afterwards overpowered by tlie 
greater ciystalliae attraetioo of the eaoie particles in hemipria- 
matic crystals, aulMequently fiHmed, and as they now apppear ;. 
in a manner analogous to the decompositioit' of the commoa 
hydrous sulphates of Bincor magnesia by heat, as described 
above. The othw hypothesis., that the lime in the ori^nal 
i^Moes has been subsequently replaced by the oxides of iron 
-and manganese, is rendered more likely by the fact that there 
are crystals which -in part coaust of the scheelium-baryte, 
while near the surface, but within the planes of the ori^oal 
oryst«]e,'.and where portions of them seem to be wanting, we 
obsene an aggregateof crystals of the scheelium-ore. A spe- 
-cameD (^ Uiis kind I saw at Schlaggenwald, its native place. 

Here we must also consider Haycorite, a substance newly 
discovered, which has already given rise to various abd con- 
tradictory hypothesis, snd in connection with it some of the 
pseudomorphoaes of rbombohedral quartz in general. H^- 
torite has been aficertaitled by Mr Levy to have the shape of 
the species to which he gives the name of Humboldtite. All 
those mineralo^ts who have exanuned it agree in pronoun- 
aag the substmaoe of it to be Cdlcedotu/, which is itself a gra- 
nular ccHSpound of exceedingly minute individuals of rhtno- 
bohedral quarts ; so much appears from its phyncal charac- 
ters. Sr Brewster obtained the same result, by ascertiuning 
its action on light. He has also directed the attention of na- 
turaUsts to the circumBtaDoe,~that the planes of icompoatton be- 
tween the different individuals, and which are always so very 
distUKt in Datolite, are as distinct as possible in Haytorite ; 
and hence he draws the correct inference, that they cannot 
have b6en formed in a mould, like the pseudomorph.oses.— (See 
this Journal, No. 1 3>, p. 9Q1 and SOI .) Datolite contuns a not- 
able quantity of silica, 3().5 per cent, accordiog to Elaprotb's 
analysis. The successive exchange of its contents of lime and 
boracic add for an additional quantity of silica, if it goes so 
far as completely to destroy the original species, will transform 
the substance of the crystals into a mass of colcedony. There 
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is DO ppw^, ^werer, (bat tuch a pCoceH bu.sctiMllj takcli 
pUc^ so loi^ as we do not diBCOver the jemfiiDS <^ the former 
i|>ecieB included in tbe other, testifying the progreeH of tbe 
dkaage ; and we nuist be the more careful in establishing hy- 
potheses, if, as in tbe present case, we are not led b; analo- 
gous occurrences in other varieties of .the same speoes. 

Calcareous spar is one of those species which are very eseiljr 
acted upon by atmospheric agents. The hollpw scalene six- 
sided pyramids of brown-epor, ^he macrotypous lime-halcnde of 
Mohs, consisting of imbricated rhombc^Bdrons with parallel 
axes, form a remarkable instance in this spwea of the replace- 
ment of one substance by another, not sufSciently ex{daiqed 
by any of the autliors who treat of it, though some of the 
observations on which the actual explanation of the appear- 
ances is founded, may he traced in several of their wtiting^ 
A specimen of a pale yellowish-gray colour in Mr Atlanta cor 
binet, of the nature alluded to above, and broken across, in 
order to show the inude, presents a cavity, the adea of which 
are lined with small rhombohedrons oi brown-spar, forming a 
surface analogous to the external one of the six-sided pyramid. 
But it shows, boudes, also the remains of what formerly filled 
up the space altogether, of a crystal of the rhtunhohedral lime- 
haloide. The planes of cleavage of this crystal are stili visibly 
in the same position in which they orif^nally existed, as appears 
from the contemporaneous reflection of the ima^ of a luminous 
object from the portions of it, now no longer cohering. The 
surface of these portions has the same appearance as fragments 
of calcareous spar which have been exposed to the oorroding 
action of acids. Crystals of the brpwn-spar are likevise de- 
posited on some of those portions disengaged from iife rest, 
and, as it were, pushed off from their original position by the 
gradual increase of the crystals of hrown-spar. The mass of 
this latter species forms a coating of pretty uniform thickness 
over tbe whole surface of the original six-sided pyramid- 
Nearly in tbe middle of the stratum, wherever it is broken 
acrossj may he observed a whitish, or only rather more opaque 
line, of the same colour as the rest, dividing it into two, with- 
out producing the least deviation in the faces of cleavage up- 
on, which it is seen. This line is cvidenUy the section of the 



_iv,Goog[c . 



d^>eading on their JtUermU Changes. " SI 

origiDal siirfifce of the p^ataid'of aUcxnaaa spar, npaa trhioli 
CHte portioD of the brown-spar was' deponted, while another 
pOTtion was formed within the space previously nccu^ued by 
the calcareous spar, and destroyed in the progress of decom- 
poffltion. The chemical change is here very distinctly indi- 
cated ; part of the carbonate of lime is replaced by carbonate 
of magneuR, so as to form in the new species a compound of 
one atom of each. How this change was brought about is a 
difficult question to resolve, though the fact cannot be 'doubt- 
ed, as we have, in the specimen described, a demonstration of 
it, approaching in certunty almost to ocular evidence. It is 
scarcely surprising that such appearances should be visible in 
metallic v^s, like some of those near SchemnltE in Hungary, 
tlie whole nature of which shows that they must have been 
gradually changed by successive revolutions, the uppermost 
part being often almost entirely composed of cellular quartz, 
which is formed in fissures contained in other spedes or com- 
pound masses, subsequently decomposed, and leaving the 
quartz alone. I shall not enter into an inquiry respecting the 
probability of such changes in mountain masses, of such an 
enormous bulk as the dolomite of the Tyrol, to which Von 
Buch ascribed a ^milar origin. The facU observed on a small 
scale do not exclude the possibility of such changes, though 
we are certainly less prepared to expect them, where powerful 
and momentary revolutions are supposed to have taken place 
at the same time, than where any period of time, even the most 
protracted, may be granted for the successive replacement of 
one particle of matter by another. 

Crystals of calcareous spar, previously coated with SHiall in- 
dividuals of quartz, often entirely disappear, and leave an 
empty shell. We sometimes observe particles of the calcareous 
spar with a corroded surface still contained within the cover- 
ing, bill much diminished in size. A large pseudomorphosis 
ID the shape of a scalene six-sided pyramid, from the zinc mines 
in Somersetshire, in Mr Allan's cabinet, frtAn which the origi- 
nal species of calcareous spar has entirely disappeared, is of a 
particularly interesting nature. Beside the superficial coating, 
the quartzy mattei: has introduced itself into the fissures of the 
crystal, parallel to its planes of cleavage,' and the interior of h 
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is now not quite empty, but divided into cells by UmellK of 
quartz, tbfe cells having the shape of- the fundamental ibotD- 
bohednui of calcareous spar. The formation of what now re- 
mains must have begun, therefore, when the original crystal 
was still perfect, and have proceeded during the decorapoutioD 
of it. The change was gradual, and so we must conceive these 
processes to go on in every instance. It is highly probable 
that the formation of another speciea,'8o near, or even within 
the boundariee of a crystal previously existing, will greatly in- 
fluence, by its electro- chemical action, upon the arrangement 
and compowtion of the particles of that body. 

Quartz, more than any other species,- is known to fill up the 
vacuities tbnnerly occupied by crystals of calcareous spar, of 
fluor, and of gypsum. Such masses of secondary formatioB 
are called pieudomorpfuaes^ and are usually ccmceived to have 
been ibrmed in moulds, arirang from a sulMtancc which sur- 
rounded the onginal crystals, and was left unchanged, white 
the latter was destroyed by decomposition, in a manner similar 
to the process of making first the mould of a bust or statue, 
and then filling it with plaster of Paris. The cast.obtained, 
from a mineralogical point of view, is a pseudomor^^osis of 
gypsum. We have but rarely an opportunity of observing 
entire series of specimens illuEtrative of such a process. £ven 
in extensive collections, it is difficult to bring together a suffi- 
cient number of them, in order to ^ve an example of each 
stage ot the gradual formation and decomposition of one spe- 
cies after the other. The moulds in which many of the pseu- 
domorphosea are supposed to have been iformed neter were 
seen or described by any mineralogist ; for instance those of 
quartz in the shape of fluor from Bee^-alston ; those of horn, 
stone, in the shape of calcareous spar, from Schneeberg ; those 
of calcedony, in the shape probably of floor, from Trestyan in 
Transylvania. We might be inclined to think that itetually 
there have never been any, but that the new substance was 
formed while the old one was disappearing. A film of qijarti! 
deposited on the surface of a crystal, would be the support of 
any new matter, subsequently added, as we see in many 
instances, particularly the pseiidomorphous hornstone from 
Schneeberg, that, like the inside, wherever it is not entirely 
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filled up, the outside also often shows the reniform and botry- 
(Mdal shapes depending upon the undisturbed formation of the 
oomponeni individuals. Water, charged with carbonic acid, 
and by that means holding silica in solution, may have dissol- 
ved the orig^al species, and deposited the riliceous matter in 
tA» stead. 

In the varieties from Scfaneebei^, which consist of perfectly 
compact riiombohedral quartz or homBtone, the oti^nal out- 
line of the decoiuposed crystals of calcareous spar cannot any 
longer be descried. There are vuieties, however, also in the 
shape of the same species, and consisting likewise of quartz, 
where this is still possible ; and among them I know of none 
that are more distinct than those from Bristol. The quartz, 
in welt defined iudividuals, is depoMted partly inude the space 
fi>rmerly occupied by calcareous spar, producing as many geo 
des or drusy cavides, and partly on the outnde of the same 
qMce, the two sets of deposits bang separated by the surface 
of the original crystal, the only thing still remaining of it. 
They do not cohere firmly, but the outer deport may be re- 
moved, leaving the inner one in ^e shape of perfectly formed 
crystals of calculous spar, the surface of which is stained 
brown by oxide of iron. Mr Allan has one in his calnnet, 
which he disengaged in this way from the surrounding mass, 
terminated on both ends, and altogether shoiring only a small 
portion of ita surface, where it might have been attached to an 
original support. 

In the example just now described, the crystals of quarts: 
are deposited pretty regularly, at least in bo far as their axes 
are nearly perp«idicular to the surface of the crystals of cal- 
careous spar. This is not the case in the prismatoidal man- 
ganese-ore from Ihlefeld, which fills up, and at the same time 
surrounds, the space formerly contwning crystals of calcareous 
spar, and where likewise nothing but the surface of the ori^- 
nal crystals has remained. Both masses, however, are perfectly 
ahke, and consist of granular individual^ still easily recogniz- 
able. Such component individuals are sufficiently small to 
withdraw themselves from observation, in the varieties of com- 
pact ihombohedral iron-ore from Johanngeoi^natadt in Sax- 
ony, and otho- places, which exactly, tike the manganese-ore, 
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include dupes, or rather surfaces of crysuli oiily> of calcare* 
ous qur. 

A siniilar explanatioo no doubt ^>plies also to the steatite 
from Gtspfengrun in Bayreuth, well knowo to collectors, but 
as to the causes which have prodiloed it, still unknown to mi- 
neralogists. Their perfectly homc^^eous appearance excludes 
every idea of thrar b^g fwmed by a mixture, howerer inti- 
mate, of steatite^ and the species whose forms the crystalline 
shapes affect ; for, on this supposition, they stiU must r^aia 
some of the properties peculiar to those species. The &ct that 
several forms are found, not only incompatible with each other, 
but evidently belonging to other two or more well knowa spe- 
^es, as quartz, calcareous spar, end pearl-spar, likewise dis- 
tinctly proves them not to be actual crystals, belon^ng to the 
Internal nature of steatite. But if we compare the analogy of 
such bodies as those described above, which, like the steaute, 
include only the form of another species, we can have no doubt 
that all of them must have been formed in the same way. 
The chemical compoution of steaute is not well ascertained : it 
is probably a compound of Bome silicate and of a hydrate <^ 
magnesia. Quartz is entirely ccHnposed of one of its ingredi- 
ents ; but the other species, calcareous spar, for instance, whose 
crystals have been replaced by steatite, do not contain so much 
as a trace of these substances, so that we must suppose them 
to have been entirely destroyed, even without ^ving up part 
of their ingredients to the new mixture, while the luier was 
forming within and without the space which these crystals oc- 
cupied. 

Earthy and friable masses are often the result of decompou- 
tion, that is to say, of a change in the arrangement of particles^ 
which then are ao minute, that none of their natural-historical 
properties can be ascertained. The pale green friable masses, 
in the form of crystals of pyroxene, from Tyrol and Transyl- 
vania, considered by Werner as crystallized green-earth, by 
Haiiy as a variety of steatite ; the red masses someumes sliow- 
ing the forms of olivine, and dependent upon the decompoulioo 
of that species, included in some of the rocks of Arthur's 
Seat, near Edinburgh ; porcelain-earth, probably owing lo the 
decomposidon of the porcehun-spar of Fuchs ; {Denk»chri/len 
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dtr Akad. der Wlatetuehafien zu Monchen JUr 1818 und 
1819) TuiouB kinds of Eteatite, quoted by aathors, some id 
the. form of gunet, others in the fonn of trigan&l-dodecahe- 
drtHig of aa unknovn miaerai, engaged in the serpentine from 
Siberia, others in the form of felspar, 2(c yield examples of 
such bodies. They have not yet been examined with that de- 
gree of attention which they deserve, not so much perhaps on 
their own account, as rather for the inferences to which re- 
searches of this kind might lead. But it must be allowed, that 
many of them cannot be instituted in those fragments of the 
- entire series, which, for their more apparent distinctness, are 
preserved in our mineralog^cal cabinets. Beside extensive se- 
ries of the minerals in question, they require the joint efforts of 
mineralogical inquiry, for ascertaining the species which have 
been destroyed, and those which have been formed ; of che- 
mical examination, for ascertaining the difference in the ingre- 
dients of the two ; and of geological observation of the speci- 
mens in their natural repoMtorics, in order to establish the 
causes by which the chemical afGnities, balanced by the forma- 
tion of the original compounds, have again entered into action. 

From the preceding enumeration, it is but too evident, that 
our knowledge of the facts, as well as of their causes, up to this 
moment is scanty and imperfect. A wide lielH of research is 
still open, promising a fair return' for the labour naturalists 
may bestow upon its cultivation. I have endeavoured to collect 
only some of the most remarkable and familiar instances of the 
changes which may take place in the solid body of a crystal, 
the ulterior study of which, while it illustrates the idea of spe- 
cies, will throw some light also on the causes of such alterations 
as do not appear conformable to the known laws of chemical 
affinity, for which we cannot account at least in the present 
state of our information. 
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Akt. XV. — (^uerva^aaa and Rmpervmentt iea£»g to ie~ 
monsirai* that the Graaule» aihich are ditcharged inAeex- 
plosian <^ a gram of PoUea, instead of firing ono&^oHt to • 
tpermatic JTmnaicukSf are not even organized Bodiet.* By 
M. Rabvail. 

Xbis memoir, which ought to form a continuation of the chap- 
ter oD the vegetable ammaladea of GteicAen in my Memoir on 
Organic Ttames, f was drann up at the time when a work 
OD the same subject was presented to the judgment of the Aca- 
demy of Sciences. As I had obtained results diametrically op- 
podte to those of tlus last memoir, I felt it my duty to put off 
the reading of mine, that I might not expose myself to the 
suspidon of wishing to influence or retard the judgment of the 
Academy. It is possible that I may at present expose myself 
to a su8{»ck>o of a different kind ; but in the difficult portion 
in whii^ my researches have placed me, T must expose myself 
to criticism to whichever side I turn, so lliat the only reason^ 
able step which I can take is to neglect my own defence, and 
enter boldly upon the subject. 

I have several times observed the explo^on of the grains of 
pollen during nearly four years, especially at the Ume of my 
particular experiments upon the subject of pollen ; and I never 
observed any thing which .appeared to me capable of giving 
the slightest idea of the existence of a spontaneous motiott. 

Nothing is more variable than the circumstances which ac- 
company cxplorion. Sometimes we see issue out of what I 
have called the hile of pollen, a vermicular substance which 
appears to be formed as if drawn through an aperture. This 
is described by Professor Amici, under the name of a btn/au. 
But it is easy to prove that this mass is very often nothing less 
than membranous and ve^cular ; that it is composed of a sub- 
stance insoluble in water; and which, after the evaporation of 
the water, dissolves entirely in alcohol and in ether. Professor 

* This impoitant Memoir, wbicb M. Haspul has been bo kind as to 
comtDunicate to ub, will appear in the Mimeiret ds la Soeiiti O'SiMoirt 
NaiiaelU de Pdrii, torn. iT, It was read at the lostitute on the 10th 
March, and at the Society on the lith March 1828.— Ed. 

t itfiSn. Soe. Nat. HM. dt Parit, Um. ui. p. SSS. 1B3T. 
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Amici has thua guessed but Dot proved the existeoce of a Aoj/iW' 
susceptible of issuing during the exploeiwi of the grains of 
pollen ; and I believe I may claim, in virtue of direct imd pou- 
tive experiments, the discoverj of an intemU tissue, ^utinous 
and elastic, which springs sometimes out of the pollen under 
the form of abotfau or of several vemcles. 

Sometimes, instead of the vermicular unuosities of which I 
have spoken, there are seen issuing without aoy order small 
oorpuBcles, very variable in their shape, their aspect, and their' 
diameter, not only from different vegetables, hut even in the' 
pollen of the same vegetable. In measuring them, it appears 
to me that observers have paid attention only to those which re-- 
sembled one another, and that they had neglected those which 
.exceeded or did not reach the measure originally observed. 
Thus, according to my dpinion, they have found that the 
globules of blood, and those which compose the tissues, invari- 
ably affect the same diameter. 

Kespecung the spontaaeouB motion which is now believed 
to be found in all inactive substances, I have never observed 
the slightest trace of it. The granules issuing from pollen 
have themselves an appearance which for a long time made me 
doubt their organized nature, and it is to attempt to clear up 
these doubts that I have principally made use of the pollen of 
the Malvacete. I shall now proceed to explain, under the form 
of corollaries, the various results which I have obtained from 
a great number of consecutive observations. 

I. A number of causes, of which it is indispensable to exa- 
mine the influence, communicate to the most inactive granules 
an appearance of spontaneous motion. 

let. The Exphaion which discharges the Granules.— The 
motion communicated will be the more rapid as the explosion is 
more ene^tic ; and as the medium in which the granules float 
has itself' received an agitation tending to make a variety in the 
level of the surface, it produces different reactions, which will 
carry the observed granules in different directions. But this 
mdtion will soon subside by gradual and decreaang osdilations, 

2(f, CapUlari^.~— It is. very easy to see by the microgcope, 
that the most inactive bodies perfcHin many various and sud- 
den motions during the time they take to become wet The 
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grains of fecula, at the instant they reach the water, perform - 
the part of infuiory aniuixlculi, and the grains of pcdlen tbem- 
R^ves then execute motions of recoil safficiently picturtsque up 
to the very moment of explo^on. 

Sci, The evaporaMon of the teater which avjiports &e granu- 
Ifff.— As the evaporation causes the level of the diferoit 
points <^ fluicb to vary every instant, it ii evident that tW gra- 
nules Boating on the surface must from this cause appear to 
approach or to retire spontaneously. It is also remarked that 
the motions of inactive bodies when observed in the microecope, 
vrill be always in the direct ratio of the elevation of tempera- 
ture. An idea may be formed a little exa^erated of the 
efiects of a similar cause, by placing in the focus of a micnv 
scope the inactive granules in a drop of diluted alcohol. 

4/A, The evaporation of the volatile attistatwea with mhich the 
groHwha in ujuano Jrotn paBen mof/ be impregnated. — These 
substances exist in the pollen in great abundance, as analysis de- 
monstrates. The bodies which issue during the explosion ought 
to be impregnated with them ; but the evaporation of a volatile 
substance which covers an inert body, ought evidently to ia- 
press upon the latter the most illusory movements. In order 
to be convinced of this, we have only to throw into the water 
of the object-plate, grains of fecula previcoisly moistened with 
ether or alcohol. 

6^, The ordinary mo&ms <^ great tosnu.'—In a populous 
city it is hardly possible to make a single microscopic obser- 
'vation, without remu-lcitig a sort of shaking occaBtooed by the 
ndliag of the carriages. 

6^ The motians caused by the a/^itation ^ the air. — This- 
cause vaties accortUng to the currents ; it exists sometimes with- 
out the knowledge of the observer, and even when he does not 
suspect there is the least a^tatiou in the atmosphere. It is 
sufficient for this that the current of air be only at the level of 
the object-plate. Even the breathing of the observer renders 
the e^ts stiH more intense. 

tA, The motiau caused by the hatids of the obterver, occupied 
irk drawivg or leaning upon the taife.— This t^use of agitation 
is so powerful, that it is easy to count tntk the mionwcope die 
actesial pulsations. 
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^, The mcHnatioM of the t^ct-^ate. — It is ^bk^se iHipos- 
uUe to obtuD a geometrical borizoatality with respect to the 
objtct^f^ate of a microecope, and the nearer ve aj^roach to 
this poiDt of perfection, the more the mofemeots of the cor. 
puscleB BU8p«Dded in the liqind are illusory. The liquid ap- 
pears to direct itself towards the point (^)posite to the mde 
tbemostiBcltBed, on account of the inversion of the image; but 
we <^en then observe two motions in opposite directions, and 
lying above each 'other. If an islet is encountered in the way 
of the corpuscles, they are then seen to turn the obstacle by 
an act of prudence which can only proceed from a sort of fluid 
atmoqibere, with which all solid bodies are enveloped in water. 
The illusion of a spontaneous motion becomes greater still, 
when the islet or promontory is near the limits of the field of 
the microscope. 

But, however illusory we may suppose these various mo- 
tions, it is easy to distinguish them from the motions irtrich 
are directed or determined by the will ; it is enough fw this 
purpote to observe even superficially the motions of the no- 
nads or other infusory animalcules. I should not have been 
otriiged to enter into these details, if the c^nion which I op- 
pose had not been revived with a publicity so st^emn, tliat I 
felt it incumbent on me to repeat ^I my experiments, and to 
ysry them in every way, as if I had doubted the aecuncy . 
of my farmer ones. 

II. For this purpose I made useof the pollen of the Malv^ 
ees, not only because it has the j^rateat proportiotu, but 
aIlK> because it has been used to establish an opinion contrary 
1» mnne. Nothing new todc place, and if I enter here into some 
details, it is less to publish discoveries than te make up far 
my former silence, and to pursue the question relative to spon* 
t«Kou9 motion even to its last entrenchments. 

lei. The grains in issuing from the pollen aflfect different 
farms and dmmetere. 

ftd. It scxnetimes happens that two agglutinate together ia 
eider to famr a third, whose diamrter ^en equals that of the 
two first 

Sd. If several' grains join together, they often form a line 
ttove or leas crooked or ^udub, which, giving way, appears to 
bend, especially when it is met by two opporate current*. 
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4th. Sometimes a certain number of graniUes put them- 
selvea in motion towards one of' tJie udes of my microscope, 
but I have only to raise the oppodte side a little, to make my 
little troop retrograde ; and during this retreating movement, 
they preserve amongst themselves the same distances and the 
game relabMiB, resembUng those automatous regimeota which 
the teeth of the same cylinder cause to pass before the public. 
When I cease to raise the side of the microscope, all at oijce 
and by a sudden motion, but without changing the order of 
march, they return towards their first direction. But, in ob- 
serving the monads, it will be advisable to raise or lower one 
of the udes of the microscope; it never makes them perceptibly 
change the direction ; they are only seen to struggle in a thou- 
sand different ways ag^nst the force of the current which di«ws 
them along. 

5th. I have seen some of these gr^ng diminish in size, and 
others disappear all at once from my eyes. 

6^ At other times no granules are found separately, and 
I obtained in the explosion only a mass resembling the siil>- 
stance of the granules. The pressure of a microscopic point 
divided the mass into fragments too large and irregular to be 
assimilated to animalcules. 

7(A, The appearance of my little granules reminded me in 
a manner so striking of littlr drops *f resin, half dissolved 
in an essential oil, or of oil divided in water, that I could not 
prevent myself from entertaining serious suspicions of their or- 
ganizaUon ; for the greater or less sitpilarity of their, diameters 
is not sufBcient to alter the opinion of those who haye oEiserv- 
ed in a microscope the effects of the solution of gum resin in 
alcohol. In proportion as this menstruum evaporates we shall 
see myriads of globules equal in diameter bubbling up in the 
liquid which deposits them and divides them while it is evapora- 
ting. Some authors would not fail to see in these motions of eva- 
poration something analogous to the Nemaxoaires, those mon- 
strous assemblages whose singular developemenl would have 
been inexplicable by any known law, bad not accurate obsei- 
VBtion made them disappear from the pages of science. 

III. In order to satisfy myself of die accuracy of the re- 
latiOTi which I conceived to exist between the effects of ev^x>. 
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ration now pointed out,Bndthe nature ofmy granules,Iperfortn- 
ed the following experiment. I placed on a very small drop 
of water a grain of the pollen of mallows. From the instant 
of the explosion to the complete evaporation of the water, I 
never lost sight of the insulated granules, during all the extra- 
neous movements which separated them from the pollen. 

When thev were applied against the surface of a plate of 
glass I left Uiem till next day without deranging the object 
Jrame. Next day they had neither changed their form nor 
their aspect, whereas after the evaporation of the water all ani- 
malcules collapse, and become fiat and crumpled in applying 
theiriselves against the object-plate. My granules then resem- 
bled exactly the resin deposited in mamillated masses, and upon 
touching them with a microscopic point it made the same ini' 
pression upon them that it does upon plates of resin softened 
by the mixture of a dissolving menstruum. 

I now poured upon my little flock a. drop of alcohol, when 
they were almostinstantly dissolved. But this menstruummakes 
animalcules more easily seen, from rendering them opaque by 
the coagulation of the albuminous juices with which they are 
fiUed. 

The granules which Gleichen first considered as analogous 
to spermatic animalcules, are therefore imly little drops of re- 
mh half dissolved, or of essential oil half concreted. 

In this experiment we must take into account all tbe de- 
bris of gluunoue or gummy tissues projected out of the pollen 
• with the granules, and which the use of alcohol renders more 
perceptible by coagulating them. They then float in myriads, 
and like black points. 

It is on this account that these kinds of experiments ought 
to be made by the person who desires to see them, for we 
cannot expect to show them to another, for fear of the mis- 
takes which cduld not fail to be committed in changing places. 

IV. Having found subsequently that those who are well ac 
quainted with the management of telescopes have very imper- 
fect ideas both of the structure of the instrument, and of tha 
value of microscopical observations, I am compelled to enter 
into farther details respecting the precautions which resear- 
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chesof this kind require, and the importaiKe which ought to be 
attached to what is called the use of expensive miroscc^ie?.* 

1. I have already proved, in my memoir on organic tisauet, 
that the pollens of different plants vary in the quanbty of rea- 
nouB and volatile substances which they contain. It would, 
therefore, not be surpriMng, if ia uang any other pollen than 
that of the Malvacese, we should not find so many globules so- 
luble in alcohol. 

2. In order to recognize the chemical nature of the globules 
discharged by the esplosion, we must not pour the alcoht^ on 
thccbject-plate before the evaporation of the water, for in that 
caae nothing would be dissolved, since the alcohol would ex- 
tend itself over the water instead of dissolving the resin. 

3- If we wish to stop the movements arising from the eva> 
poration of the water, or of , the volatile substances with 'ivhich 
it is impregnated during the explonon of the grun of pollen, 
we must not content ourselves with covering the water with a 
film of mica, for the sides of the film being always unevenly 
applied against the object-plate, would not prevent evaporation 
at the edges, which would become a sbll more powerful cause 
of illusory motions and currents, than if the evaporation con- 
tinued to be carried on over the whole surface. 

We ought to make use of two plates of glass ground upon' 
one another, and one of which has a cavity of the form of a 
splierical segment- We have then only to put a number of 
gruns of pollen in the cavity, and aftH- passing water over tt, 
to slide quickly the one plate over the other. The explodon 
of the grains of pollen will at first impress a general motion on 
the globules, but the granules will soon r^ume the immobility 
which characterizes them. 

4. It may perhaps be objected, that observations opposite to 
these, on the animality or the mobility of the granules of pol- 
len, have been made with a microscope superior to mine, and 

■ A cdebrated astrenomer (See i« 6'(oAe for July) has publidy declar- 
ed that caierii paribvs the microscope of Amici is euperior to every other 
microscope, which must mean that the prism whirfi distinguishes it from 
others adds to the tight and the magnifying power. He afterwards lard it 
down as a princqile, that the value of microscopica] observatious was in the 
direct ratio of the in^ingip value and the euperiority of microBC(^)efl. 
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that th^, tlwrefiue, deserve more confidence tfaaa those which 
I hive made. * This objection, which could only be urged 
by persona little fatniliariised with the theory and practice of 
the microscope, ^res me the opportunity of establishing, in 
ihejirat place, that the superiority of microscopes cannot be a 
guarantee of the accuracy of an observation ; and, secondly, 
that microscopes which are vaunted as superior, are, from 
th^r very construction, inferior, ctEteria jMribfU, to ftll others. 

Leuwenhoek and Swammerdam used the «ngle microft»pe 
with more success than other observers did a compound one ; 
and who will venture to pronounce' himself more rich in ob- 
_ aerraticMiB than Swammerdam '. 

I do not know a single discovery accurately established 
which has ever been attributed to the superiority of an insb'U- 
mentj and which cannot be verified with a single lens of a line 
focus ; and this is easily explained by considering the actual 
state of our means of observation. 

I will not speak of solar microscopes, since, with gigantic 
magnifying powa^, these instniments^ve outlines too indefi- 
"^ oite to permit us to use them in researches which require pre- 
cinon of form and aspect 

It has been sufficiently proved that a microscope is rarely 
tueeeptible of being employed with a magnifying power of from 
600 to 1000 diameters, as the light is then weak, and the out- 
lines indefinite. With a magnifying power, on the contrary, 
of from 200 to 300, 'a good microscope shows objects with 
clearness and distinctness. I shall suppose, however, that with 
a poner of 1000 diameters, any microscope equals in clearness 
^d distinctness the magnifying power of SOO with another 
microscope; the difference between the two microscopes will 
cease to appear as marvellous, as it at first seems, when we have 
once reduced it to its most simple expression, for in this case 
the one will really magnify only^ve timet as much as the other. 

* We nmst DOt foi^el thst the magnifying power itself may become a 
new cause of illneion in reference to the HUtomaCicmOTementa of inert bo- 
die*. Aa the microMope incretuet the dbtance without augmentiRg the 
dontion of the motion, it ia evident that a motion almost inappreciable 
with a minifying power of 100 diameters, will acquire thtf rapidity of 
Vgbtning with a very high magnifying power. 
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But it is well known that the power of .lOOO.dianwters aa 
never be compared in point of light and distiactneu with infe- 
rior magnifying powers; and even if a microscope shouldniag- 
nify 1600 times, the advantage derived from it would perhaps 
be inferior to that gahied by a ungle lens, for cleamcsa ia un- 
doubtedly a great compensation for. magnifying power. Of 
what consequence is it to show us ^ants, if we can distingnieh 
them only in shadow. 

On the other hand, the diameter of organs which we re- 
quire to study is far from being invariable ; and if a microsct^ 
should not be able to magnify enough to show an organ in one 
body, we may expect to meet with the same organ on a large 
Bc^e in another body, so that its examination will require only 
a snvall magnifying power. If, for example, we had occasion 
to study the fecula in the farina of the small millet, it would 
be difficult to make the amplest experiment with a power of 
1000, but the potatoe presents us with a fecula examinable by 
very inferior magnifying powers. * 

The essential advantages consequently which can be derived 
from high powers are only ephemeral in relation to natural 
history ; and we ought therefore to be on our guard against 
attaching to them too much importance. 

Supposing, however, that this importance is suffidently 
great to enable us to arrive exclusively at the knowledge of 
truth, let us examine the question, whether this privilege 
ought to be granted to the microsct^ of Amici in preference 
to every other. 

■ The horizontal microscope of Amici does not absolutely dif- 
fer from the vertical' achromatic microscope invented by M. 
Selligue but in having a triangular prism, the hypothenuse 
of which reflects horizcmtally to the eye-glass the' image trans- 
mitted by the object-glass. The most superficial knowledge 
of optics is sufficient to convince us that, cceteria paribu), i. e. 
supposing the two microscopes to have the same system of 

* We cannot bete agree with our author. The examinatioD of the fe- 
cula of the potatoe will never stand iu natural history for ibe examination 
of the teculaof the millet, unless the similarity of all fecula had been pre- 
viously determined. But as this could only be done hy the microscope, 
the argument of our author has qo force. We might as well infer the 
structure of the sting of minute animals from that of the enlai^d tsgan 
in the wasp. — Ed, 
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object-glasses find eye-glasses, and taking care to observe •nth 
the same magnifying power, the mere addibm of the prisiB 
renders the microscope of Amici inf^or to every other micrf^ 
scope, since there must be M the three surfiuxs of the prigm a 
triple loss of the luminous rays. But at fteaeat these two 
kinds of micro8C(q>e8 are constructed with the same lenses, so 
that my suf^iomtioD ie realized, and the comparatiTe experiment 
may be made. I request, however, those who desire to be convin- 
ced with thar own eyes, to observe with the same magnifying 
pow^, and not to trust to the tricks of certain .arUsts, who 
exa^erste the magnifying power of a miciosct^ in order to 
sell it at a btgh price. 

With regard to the experiments in support of the fitct 
which theory estafaiisbes, they have been repeated in Eng- 
land before M. Amici with his own microscope; the^ have 
been repeated in France with an instrument made by M. 
Amici, and recently arrived from Modena for a member of the 
Institute ; and they have been repeated by the, most skilful 
and the oldest observers of the capital ; and it has been proved 
that many objects — for example, the semen matcuUnum deaic- 
cofuffi,— 4re not perceivable by the microscope of Amid- • 

These sort of revelations, perhaps indiscreet, have appeared 
to me necessary, not coily for the interests of science, but even 
for those of the arts, especially ^ce my humble labours have, 
as I am informed, introduced the use of the microscope into 
a number of manufactories and laboratories. They appear to 
me necessary in reference to the interest of those young ob- 
servers whom nature has favoured more highly than fortune, 

■ In the meeting of the Academy of Sciences of the 11th August 1S38, 
Bl. Arago, in attempting to reply to these fccts, the sccnracy of which we 
do not scrapie to guarantee, has maintained that we may render these ob- 
jects visible by the microscope of Amid by dTaving out die tabes and 
making the o^ect approach lo the ohject-glaaa, — a thing which we hare 
tried in all ways, but without success. Besidefi, these objects are not in- 
visible in diis micTOBcope, on accoant of their smallneaa, but on account of 
their transparency, and of the indiatiactnew of their edges. But the more 
jou draw out the tubes to magnify the diameter, the more indistinct do 
these ohjecta become, since you thus increase the loss of a great quantity 
of the rays of light. The simplest experiment on this ni^ect will serve as a 
reply to the assertioa, no doubt unpremeditated, of this learned astronomer. 
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and irire voi^ no doubt be every dftj (Uecoungad hj the ez^ 
nawui ex{n-mnaa wUh an trnpeiurvet a pomerfui, and a Jina 
luicntcope. 

Ib juitidcatuMi of ray conduct in thii matter, it will be bu£- 
fioeut tn mcntiiDn tfae following fkcti-^ 

A BQumfflcturer of painted papers bavinff Iranwd the tne 
which I had made of magnifying gI>MeB in the analyBis of the 
fecula, and of tfae enaiUagt d la aatty and, deceived by paa»- 
|»UB aunounca in the Journals, eagerly purchased &r ISOO 
francs a microaoope of AtniciV If hebaddme ae theboaoiir 
to consult me, he would have devoted 11 B6 francs to the pur- 
pose of his manufactory; for by the ^de of tay costly nliero- 
aoope of H. Sellipie'i, I irould hare sbown him the jfoor 
mounted angle lent which has served me fiw all my researches 
on the fecula and on the mcoUagea d Id ewe ; u>d I boldly 
hold out a formal defiance that a more axpenrave instrumoit 
will £nd a single point of these experiments erroneous. 



Asr. XVI- — Notean Mr BrawtCs Microtcopicai Observations ' 
on the active Molecules q/'orff attic and inorganic bodies.^ 
By M- Babpaii,. 

The Society has heard at its last meeting tibe contents of k 
Work by Mr Robert Brown, entitled, " A brief account of 
Microseopical Observations on the particles contained in the 
PoU^i of Plants,'" f &c, Suth of our members a3 attended to 
the discussion which took place at the Institute on the subject 
of my Memoir On the granules discharged in the explosion erf 
a grain, of Pollen, which was read on the 18th March ISSS, 
oanmA fiul to have observed, that the general proportion of Mr 
Brown is contaiDed in that Memoir; and philoao{diers will 
doubtless acknowledge that the plienomena of motion, which 
Mr Brown left enveloped in a sort of mystery, by represent* 
iag tbem as inherent in the molecules of organic and inorganic 
bodies, may be ea»ly expluned by the concurrence of all the 
faraga ctrcumstaaoeB which we Inve enumerated in the pre- 

' This Note was read to tfae Society of Natural History of Paris on the 
Saih August 18SS, and forms an appendix to the preceding Memoir, 
f Frinted in oiu last Number) p. 33fi. 
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cadjng iiWBK]ir< Tbe wHhor migb have swelled his memoir 
with mjnadia of soalogoiu f«ct»: but we couaidcp it uwieoe«- 
eary to adduce individual facts after tbe general law haa been 
•seeruuned. 

The author might thus have Varied iofiiutely die motioiis 
wlbich he has obaerved, if he bad used esseatial (mIb, globules 
that had been kept in ether, or alcohol, or camphor, all whose 
motioDS vary with the shape of the fragmenta which are pla- 
ced upon tbe water, since they are owitig to the ev^iomtioD 
of tlie substance itself. To all these causes we may add the 
dectricity which the frictira <^ the file may communicate to 
metallic particles. 

Mr Brown would do doubt have bimse^ reoogniBed the 
various causes <^ these motioos, if he bad seen the criticistn 
which we have published of a Memoir, Sur lea Myeodermu, 
(Btdl des Sc. Nat. et de Ceo/. Tom. xii. No. 27, p. 46 0— our 
Note, Stir VEfuoUage & la Cuve, read to the In^tute on the 
S4th December, and published in Le Globe the end of De- 
cember l&i7;^-our Memoir, Sur Us Tissue Organiqutt, 
published in Tuni. iii. of the Memoirt of the Natural History 
Society of Paris; and, lastly, the announce of the same Me- 
moir, inserted in Le Globe of the 22d March 1 8S8, four months 
before the publication of Mr Brown's memoir. This article 
was reprinted verbatim in the Bulletin des Sc. Nat. et de Geoi, 
forMay 1828, No. 64. 

Jn order to render these motions visible, the microscope is 
not indispensably necessary. Whenever we place upon water 
wganic or uorganic bodies capable of being wetted, or of im- 
bibing water, we shall observe motions more or less ungulaTf 
which will vary in each experiment, and which will depetfd 
only on the variations in the form of their different faces. . 
Particles of iron, for example, will move differently, according 
as they have been obtained with a file more or less fine. Po- 
rous bodies will move very differently from compact bodies. 

Those which have no affinity for water will move when the 
water is agitated by the causes which we have pointed out it) 
our preceding mem<nr. Thus wax well freed from its vola- 
tile oil, fat, and oil, present motions too vague to be deter- 
HiiBed. But dry organic fra^nents, cm account of their avj. 
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dity {fx liqaids, present (he most picturesqae movements, for 
the ccnled up fibres uncoil themselves, folded membranes will 
stretch themselves, and emjtty vencles will be filled— effects 
which cannot take place without motions and agitations. To 
complete, in short, so many wonders, if we place upon water the 
molecules of s carbonate, of the debris of shells for example, 
and add an acid to the liquid, we shall imagine that we have 
before our eyes a kind of artificial fire-works, and ahall see 
fuses flying in all directions. 

I shall conclude this note by observing, that the discovery 
of a membrane, which lengthens itself en botfou, or into a cy- 
lindrical mass of the pollen, does not belong to M. Brongniart, as 
Mr Brown seems to announce, but (o our Mittmre sur let ti&' 
tut organiguea, as may be shown by merely reading the procet 
verbal of the meeUng of the 21st July 1896, of the Natural 
History Sodety, and printed in the BuU. det Sc. Nat. et de Geol. 
Tom. X. 1 76|— a paper which is six months anterior to the me* 
moir quoted by the learned Epglish author. If Mr Brown 
will have the goodness to repeat our chemical experiments on 
this subject, he will be convinced that nothing is more cer- 
tain than the existence «^ these internal membranes of the 
pollen. 



AsT. XVII. — PhyMcal Notices of the Bay of NapUa. Com- 
municated by the Author. 

No. II. — On the Buried Ciiiea of Herculan^tmy Pomped, and 
- Stabia. 

^ Inde l^t Capicu, piomontoriiunque Mioerra 

Et SurreDdDiM geneToao pslmtte collea, 
Herculean! que nrfaeoi, Subiuque et in otu natini 



" Hiclocui Hercules DomiiM danuerat, 

Cuncta jacent fUnimu, et trieti mem favilUu" 

In No. I. of the Physical Notices of the Bay of Naples, we 
took a rapid view of the most remarkable feature it contains. 
Mount VesuviuE,— of its topography, pbetHHuena, and produc- 
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licHiB. It seems most natural to proceed oext to an account of 
liy far the most extraordinary effect of its volcanic agency now 
.^lant, the cities buried under its ejected materials, and now, 
after a repose of between seventeen and eighteen centuries, 
opened to the 'view of mankind, and calling them to survey, in 
a form more forcible than words can pBint,<the habits, the pe- 
culiarities, the domestic comforts, the public luxuries, the 
baths, the theatres, the villas, and the tombs, of another age 
of men ; a scene which opens a sort of enehantment to us, pre- 
served as by a miracle from that slow but ruthless power, which 
in the meantime, 



, In a subject like tins, I shall be excused for not adhering 
rigidly to the phyucal appearances which the buried cities now 
present to the eye of the naturalist. I shall be permitted to ex- 
tend some remarks to the ancient history of these dl-fated towns, 
the event by which they were overwhelmed, and the illustra- 
tions of antiquity which their excavation presenpi. 

The authorities to which I can refer in my present work arc 
much more abridged and unsatiafactory than when writing on 
Vesuvius ; and h£ in combining the results of my personal ob- 
servation with the r«narks of others, I may appear desultory 
in my an-angement, I must crave the indulgence of the reader, 
in consideration of the remarkable want of any work on the 
physical history of the objects I have undertaken to elucidate, 
and the numerous sources to which I must be indebted for 
facts in almost every page of the narrative. Pompeii and 
Herculaneum have been peculiarly unfortunate in the de- 
spriptions of all classes of travellers. Whilesome with Eustace 
confine themselves to a detail of clasncat and sentimental ex- 
pressions, which, however interesting to the visitor, and how- 
ever they may press themselves on his attention, cannot be suf. 
ficiently varied in expres^n to please the public ear, told as 
they are for the twentieth time ; others, with Barthelemy, Cay- 
luSf and Mazzochi, have dwelt chiedy upon the benefits, every 
day beconung more problemabcal, to be derived frcun the dis- 
covery of papyrus rolls ; and a larger number give merely ca- 
tali^ea of the more remarkable features of the excavated 
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buildings, wkb Stark, Ferrari, and Richard ; at of the ot^eeta 
ot domestic use and ornament removed to the muKUins, of 
which a splendid account has heen poUiBhed, in nine toIubkb 
f(^io,undeTthemleoF"^n<tMifddi Ereolano.'" Here we may 
in vain search for any information of a general deacriptitm, to 
be found only in some travels of an older date, such as diose 
of Lalande and Swinburne, which contain nM»e general infonns- 
tKU) on the extraordinary phenomena of the buiied cities, than 
the passing and unsati^actory notices of all that Ftcxin, Bo^ 
retti, Brydime, Nugent, Douglas, Smith, Walker, and otbav 
perfectly innumerable, have brought ^ogetber, in those volumes 
which, large as is their collectJTe bulk, are but a mite towards 
the great desideratum of a truly philosophical and complete 
description of Italy. Nor have those whose province has been 
more peculiarly philosophical acquitted themselves ^tter is 
tbis respect ; Breislak , whose valuable " Topi^mphta Fitiea (K 
Cofltpsnia^ was so often quoted in my paper on Vesuvius, bare- 
ly menuoiw as objects in the topography of the bay thete i^ 
markable victims of volcanic agency, nor gives us a word of 
tliat information which, in a work approaching in its nature to 
t))e present " Notices," we might have expected, Sprilansani, 
one of the few native geolog^ts of Italy, in his four volumes 
devoted to the natural history of the two Siolies, htifS\.j 
mentionB the names of Herculaneum or Fompeii ; and Ddls 
Torre, in his History of Vesuvius, though obliged in tbe 
oowrse of his details to allude cursorily to the subject, is nfign- 
larly trifling in his notices, which be freqnently repeats in A- 
most the some terms in tbe course ol Ins Work. 

On the whole, our most satisfectory guide is Hamfftee, in 
his Campi Fiittgrteii yet how meagre and confined is the vietr 
begivesof thesubject; how short his statements ; howinoom> 
plete his general views; and what a deficiency in many of the 
facts we would wish to be possessed of. Among thedeaiderattt 
ei desideranda in our present subject, we may consider tbe io- 
Testigation of tbe ancient sea line, eztentfing from the modem 
Rerana to Castel-o-mare; tbe enumeration of tbe strata wbifA ee* 
-ver Herculaneum ; and the results relative to the ancient con-- 
ditioaof Stabiffi which its excavation must have illustrated, but 
wtudi we shatt presently see b even oow at matter of great de- 



_nv,G00g[c 



No. II. — Strc^neumt Pempgiif and StfMa. Ill 

bittc. Vp<a> these,' and a variety of otha toinct, HanuHon is 
«DUreIy silent ; but bis account is important, as bong nmeni- 
gwal than those ot other travellerB, and jonung an appendix 
^ value to ^1 the accounts which have saet my ejM. 

UpOB the wh*^, I do not despur, within the limtu of this 
■hort paper, of giving the mbsbuiee of all that has yet been 
^ven to the world in the way of physical facta, r^ardiag the 
pbeacxnena of the buried cities. I propose to commence by 
BOticing the origiaal condition of tbese towns as far as hews 
itptM thar subsequent catastrophes i next to ^ve an account of 
the event by nkkh they were submerged, examimng the ac- 
(Wanta which the aac)eat» have left us upon the subject, mors 
pWticukrly as they are connected with pvesant appearances ; 
and finally, to desmbe ^e existing condition of the cities as 
they BOW stand, and the (nrcunutaDces connected with their 
dinntcament, as modified by past events, aad calculated to 
throw light on volcamc agency. 

Tooommence with the orig^oal condition of Herculanom, 
Fompeii) u)d Stabiss, we may remark, that, from decisive clas* 
NO autbwtieB, they sfipear to h«v« stood in the order juat 
aaised from W. to £. along the shore oi the Sa^ of Nqilcs, as 
is expressed is, the motto at the head of this paper, takenfipoaa 
Ovid, and in the two following inscriptions &om monumental 
itiocraies given by Cluverius.* 
Neapoli 

Herclanium xi. Herclai^ni 

OfiloDtia vi. Oplontia vL 

Ftmpua iiL Statdos iu. 

Nuceria xU. Nuceria xiL 

I£a:^cin,ANXi)K, it is geoerally admitted, derived ita name 
tiom Hercules, who waa supposed to be its founder, &r which 
Strabo is the pcincipal authority; but it would be superfluous 
to enter here mto ^e details connected with its early history, 
i^iwh, howeveiv Bajardi in his great woric seems to have found 
so entevtajjaiog, that in the two first volutoes of his- " Anii- 
eMta dt Ereoktno,'" amounUng to 1100 pages quarto, be has 

* Italia Antigua, Fed. ii. lldiaiid IISS. The reader may fin Cpnguhv 
Ibr the poaitian of iheK towna, Straio L T. Phnu L 10. FtiUiut I. xi. PA>y 
m.&.CoiumtUa\.x.Mtla-A.*. 

L:,.^,^z__iv,GoOg[c 



lie ■' Pkjfeioil Notice* afthe Bat/ (ffKapUa. 

got no farther in his history than the expedition of Hercules, 
in aid of Theseus before the foundation of this city. It will be 
sufGcient simply to mention the conjecture of Mr Hayter (we 
presume the gentleman who since superintended the unrolling 
of the papyri) the ingenuity of which scarcely makes up for 
its improbability, that Herculaneum is derived from two <»ie]i- 
tal words, Her and Koli, signifying " burning mouDtwn.^ 
Be this as it may, Herculaneum seems to have been peopled 
by a Greek colony, but not to hare risen to eminence til) later 
times, since Folybius, 150 years B. C. when mentioning Caipua 
and Nola, does not allude to it. It afterwards became, how- 
ever, distinguished for its splendour and refinemoit, and " if 
we are to judge from its remains,'' says Ferrari, " we must be- 
lieve that it had been the most remarkable city in Campania 
after Capua and Neapolis." It certaiuty was much admired by 
the Bomans from its situation and climate, and we have rea- 
^n to believe that it contained many of their most favourite 
villas. Yet it must be admitted that it is rarely and cursor- 
ily mentioned by authors who were contemporary with its days 
of inagnificence, and that its name would hardly now have 
reached the attention (^ the learned, but for the r^narkable 
(^astrophe of which it was the subject and the scene. 

Antiquaries, previous to the eighteenth century, were noT 
agreed as to the site of the ancient Herculaneum. Cluve- 
rius, in his " ItiJia Antiqua^ inferred from the Monumen- 
tal Itineraries already cited, that the number xi. there 
given as the distimce between Naples and Herculaneum was 
a mistake for vi. ; ^nce he remarks that the total distance from 
Naples to Pompeii was^xx. by that reasMiing, whereas the dis- 
tance to the river Same, which was known to have passed 
Pompeii, was found to be only xvi., whence he fixed Herein 
laneum close to Torre del Greco, seated on a small prom<Mt< 
tory at six miles from Naples, which, on its discovery, proved 
to be very correctly the spot. The harbour of Hncula- 
oeum (for it was a sea-port,) existed on both ndes of the pro- 
montory, and on both a stream appears to have Sowed into 
the sea, as we leam from Sisenna, an old writer, quoted by 
Nonius Marcellus, and who flourished in the first cent. B. C. 
The country in the vicinity was then probably much flatter, 
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aad free from the accumulated ejections of Vesuvius, -«nce ve 
learn from Columella that there were salt pits in the vicinitj 
<rf the city. 

" Qnn duldi PomitdB palm, Vidua iBlinia 
" H ceroid " 

FoHPEii was seated oo the river Sarao, a fact which appears, 
before the discovery of the dties, to have thrown the greatest 
lig^t upon their true position. The river still flows, though 
probably changed from its old course, divided into two bran- 
ches, and passes near the modern village of Scafati, to the east 
of Pompeii. This city was probably larger, and more im- 
portant than Herculaoeum. Seneca {Nat. tiwtst. vi. 1.) calls 
it " ■Celebtem Campaniee urbem ;" while Pliny and Tacitus in- 
form us that it was a municipal town. On the other hand, we 
have reason to believe that Herculaneum was considered a small 
one, from the authorities of Sisenna, Dionysius, and Strabo.* In 
this view it is interesting to know what was its real size, which 
we have now sufficient data for accurately determining. The 
vralls of Pompeii are attove three miles in xnrcumference. 

Some modern writers have, I think, derived the name from 
the Fompeian family ; but wehave every reason to believe the 
(uty to be far more ancient than to render this opinion probable ; 
■flod SoUnus expressly refers it to the triumphs (pompts) of 
Hercules, when, on his return from Spain, he founded the 
city which bore his own name. Although the exploits of 
Hercules rank among the fables of mythology, we are not to 
carry our incredulity so far as to ima^ne that there was never 
a foundation for these relations, or to invalidate ^e testi- 
mony of antiquity with regard to traditional etymologies. 
The name has been variously spelt j Pompeii, Pompeia, Fom- 
pejes, Pompei ; but I have adc^ted the first, not only as war- 
ranted by the best English authorities, but as being apparent- 
ly the true nominative of the Latin (plural) appellation. Pom- 
peii was anciently a sea-port, as we learn indirectly from clas- 
sical sources, f but especially from the obvious arrangements 

* Ciaveriua. This goes against the opinion of Ferrari, alreadf cited, 
who coniidered Hcreulaneum the third city of Campania. 

f The most remarluble authority I un acquainted with is that of Livy, 
-who inentionB a RoiDiit fleet heing drifen into Pompeii,, and diipersing 
marines to the plunder of the Nucerian territory. " C\um Romaiia in 

VOL. X. NO. I. JAM. 1829. H 
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made for embarkation and the management of merchandise 
' displayed hj the excavations ; but the same event by which 
the city was destroyed, forced the sea outwards by the accu- 
mulation of volcanic soil, to the distance of a mile,— a striking 
jHtwf of the real magnitude of the catastrophe, and at the 
same time easily credible, when we recollect that the neigh- 
bourhood was an extended plain, little elevated above the sea, 
and ^ving rise to the " palus Pompeia," mentioned by Colu- 
mella in the lines already quoted. Pompeii, as well as Her- 
culaneum, stood on the sides of Mount Vesuvius, but at a con- 
siderable distance (5 miles) from its present crater, and the 
former one was probably greatly farther off; and this is rather 
sanctioned than otherwise by Pliny the elder, * in his expres- 
sion " Neapolis, Herculanium, Pompeii ; baud procul spec- 
tante Monte Vesuvio ;" for as he speaks of these cities nearly 
in a «mi!ar situation with regard to the mounts, if we sup- 
pose the crater to have existed considerably to the jiotth of 
the present one, as in my last paper I showed was probable, 
the distances are more nearly equalized. 
.The situation of Stabi^k was very different, being placed 
at the base of the Surrentine range of hills, composed of 
' Apennine limestone, and a branch of the great chain which 
passes through Italy. It was near the site of the modem 
Castel-a-Mare, between the Sank of the bills and the sea-shore. 
Its ^tuation was known to Cluverius long before the time of 
its discovery. Its neighbourhood was peculiarly remarkable 
for hot medicinal springs, of which Galen,*f" Cassiodorus,^ and 
Fliny,§ have given an account Even in modem times these 
springs remain, and an account of them has been published by 
Kaimondo de Majo. || Of Stabite we know little as a town, 
and its history has been a subject of some dispute. Certain it 
is that it was of great antiquity, as it is s^d to have been 
founded by the Osci, and successively inhabited by the Etrusci, 
Pela^, and Samniti, We have the distinct testimony of the 
elder Pliny, that it was destroyed by Sylla in the civil wars, 

Campsniam acta et adpuba Pompeioa easec, Rocii inile navales ad depopa- 
landum ^;rum Nacetinni profecti." (Lib. ii.) 

■ Lib. iii. cap. v. \ De Meth. Mtdatdi, lib. t. % Lib. xi. Gpiit. x. 

{ Lib. Mxi. S. II Napoli, 1T45. Svo. See Ferber. 
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and under the consulstiip of Cn. Pompeius and L. Carbo. 
Cluverius finds, however, no such name as Carbo in the con- 
sulship along with Pompey ; and we must therefore believe the 
reading corrupted for Cato, who was consul, which will place 
it in A. U. C. 664. Thus far all \e clear ; but now the diffi- 
culty in the history commences, and there appear to be three 
opinions regarding the final fate of Stabiie. By some it is 
supposed that it never rose after the destruction by Sylla; 
others consider it to have been rebuilt, and then destroyed by 
the eruption A. D. 79 ; while a third party maintain that it still 
existed in the sixth century. £ach of these opinions has some 
weight, and the evidence is rather contradictory. Breislak,* 
in the few words he says on the subject, supports the first. 
After mentioning the opinion that it was destroyed by the 
eruption under Titus, he says, " Pline, 1. iii. c. 5, la renverse 
formellemeilt lorsqu'il dit que c'est sous le consulat de Cn. 
Fompee et de L. Carbon, I'an GGi de Rome, que Stabia fut 
detruit par Sylla, et qu'il nous apprend que de ces mines il se 
forma plusieurs villages." Eustace-^ is nearly of the same 
opinion ^ " Stabise, now Castellamare di Stabia, had in Pliny's 
time disappeared as a town, and given place to a villa: It was' 
destroyed by Sylla, and never seems to have revived ; quod 
Bunc in villam abiit, Plin. lib. iii." The reading of this im- 
portant passage of Pliny in the best variorum edition^ is as fol- 
lows :— " In Campano autem agro Stable oppidum fuere usque 
ad Cn. Pompeium et L. Carbonem consules pridie Calend. 
Mau, quo die L. Sylla legatus hello sociaU id delevit quod 
nunc in villas abiit" As a various reading, however, in the 
margin we have " villam" for " villas," which certainly I 
should rather be disposed to translate a " small town" than a 
'f villa," OS Eustace ha$ it'; and if we retain the original read- 
ing of " villas," we should render it " villages," which is the 
meaning adopted by Breislak, Swinburne, and Lalande. But 
besides this, the younger Pliny speaks of it as still existing, in 
the famous epistle relating the fate of his uncle ; § so that I 
caniiot at all coindde in the idea that Subise was finally and 
irrevocably destroyed by Sylla. The second opinion, that it 

• Campania, i^26■ t Tour, iii. 191. 

t Lug. Bat. 1689. 3 toIs. 5 Epist. lib. vi. Ep. IS. 
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•vtt buried by the eruption of A. D. 79, along with Hercula: 
neum and Fotnpeii, is tbe most geneFal, though not very dis- 
tinctly warranted by classical auth<irity. We are, however, dis- 
t^ctly informed in the remarkable epistle of Plioy just quoted, 
that the ashes fell in such quantity, that at the time of his uncle^s 
de«th at Stabin, they had almost filled the adjoining court of 
tbe house in which he was,— ^n irrefragable proof of the mag- 
pitude of the catastrophe, especially when taken in counecUon 
with tbe imperfect modem accounts we have of the excavation 
of the ruins. Hamilton * mentions the state of the covering 
soil indirectly, by observing that the ^ected masses of scoria 
at Fompeii weigh sometimes eight pounds, but at CasteUa-mare 
never above an ounce. From the only circumstantial ancient 
account of the phenomenon, therefore, we have reason to be- 
Usve Stabise to have been overwhelmed. A sectmd argument 
in favour of this opinion arises from the style of the objects 
dug frun its nuns, which, if I mistake not, closely reaemUe 
those from Herculaneum and Pompeii. At least, the dissimi- 
larity must have been glaringly obvious had they borne a date 
80 Far back as the year 89 B. C, or so late as the nxth century 
ef our sera, according to the two other hypotheses. A third 
- evidence that at least it did not fall to natural decay during 
, the middle ages, b derived from the fact, that skeletons and 
persona] omaments have been found among the remuns, 
though very few,f but a considerable number of papyrus 
rolls. Lastly, the present appearance of tbe excavations, as 
&r as the imperfect aocounta we have go, (the work being al- 
ways Siled up as they proceed,) and not having been on the 
^xit myself, I must be satisfied with these accounts,— tbe 
iDodem excavations correspond perfectly to the idea of a vol- 
canic eruption ; and in fact it is almost incredible that any other 
event could produce a similar effect. I shall state the appear- 
^aee of the locality towards the close of this essay. 

The third hypothesis which I have already been combating, 
that Stalnce existed till the uxth century at least, is supported by 
Cluverius,! who confinns my opinion of a new town having risen 

• Campi PklegTcei, \. 61. 

t " PochiBdmi Scheletri"— " pocfaisgiini mobUi 'prwiori," — Fenrwi, 
Giiida di Napoli. 

X Italia Anliqua, ii. 11A9 — 1161. 
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upon the riiine of that destroyed by Sylla. He founds it upon 
a pasMge of Sjmonachus,* bearing a date tA about S80 years 
after our sra, which describes Stabiee as still in existence ; and 
another of the " Hist&ria Misc^limea,'"f under Justinian, 160 
years later, in vhich occurs the retnarkaUe expressiiHi, " vill^ 
quae Stabii dicitur." It is sufficiently remarkable that the very 
same vord " villa^ should have be«t employed by this late 
writer as by Pliny in reference to Stabiee^ vhich woiijd certun- 
ly rather incline me to the opinion I have already stated, that it . 
might be put for a Villafire even in the Augustan age, although 
Gluverius j: pronounces it a modern barbarism. At all events, 
vitfaout entering into a philological dispute, the reading of 
** villas" ill Pliny may supply us witli the idea of a string of 
detached houses forming a village; which from Swinburne, 
who saw the excavation going on, tte learn to be much the 
true i^pearaoce. § With regard to the existence of Stabiee in ■ 
late times, the authorities are certainly somewhat perplexing. 
Yet We cannot, for the reasons already alluded to, relinquish 
tiie belief in the ihte of Btabie under the erupdon of 79. tt 
only remains, therefore, to suppose, that, from the great dis- 
tance of the mountun,;and the comparatively slight desoUtion 
which the country round had experienced, a new village bad 
speedily risen on the site of the former one. 

It is now time to notice briefly the phenomenon by which 
the dties c^ Herculaneum, Pompeii, and Stabis were do- 
strayed. The event was one sufficiently novel and surprising 
to ensure us some account of it from an age even less sdenti£c 
than that bf Titus ; yet in some of the facts connected with it, 
especially regarding the fkte of the Oampanian towns, we are 
left in remarkable uncertainty. 

The letters of Pliny which relate the death of his utacle in 
the eruption of a. d. 19, are addressed to bis friend the histo- 
rian Tacitus, from whom we might have expected some cir- 
cumstantial details of the event ; but unfortunately the pdrt of 
his history to which it belongs has been lost. Our prindpal 

* ttatiii Anfiqiia, vi. 17- t Lib. XTi. 

^ " Vocabnlo villm ntituT more sui ten prt> rico ; ut hodieque fit per 
omnemEonipln] ab iis qui Latino barbirfe loquuntnr nut Ecribunt." 
§ Travels, vol. i. p. 128. ' 
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authorities, therefore, are the EpiHies ofPlwy, and the E^ 
tome of Dion's History by Xiphilin. Precediag this remark- 
able event, a great earthquake took place in the year 63, oS 
which Seneca gives us a particular account, mentioning that 
Pompeii was excecsively injured, and a part of Hei;pulaneum 
destroyed ; * and Tacitus expressly says, " Motu terra cele- 
bre Carapaniee oppidum Pompeii corruit." + This event 
proved only the forerunner of one more tremendous. Pliny 
relates, | that the ninth day before the Kalends of September, 
A. D. 79, at the seventh hour, corresponding to the Sltb of 
August, at 1 F. M., a cloud of very unusual shape was observed 
to rise from Vesuvius, resembling in form a pine-tree, (the stone 
pine of Italy, with a tall stem and expanded flat head),— « simile 
which corresponds so exactly with observed appearances, as to 
' be still the usual object of comparison for the cloud which cod- 
Btantly ascends previous to an eruption. Its form is clearly 
owing to a cause which Pliny pretty distinctly points out, that 
where the force of projection is exactly counterbalanced by the 
decreased density of the air, combined with the loss of oii^nal 
impetus, the particles for a short time must remain pretty near- 
ly in equilibrio, and, therefore, liable to be acted upon by the 
wind, which is very commonly violent at such moments. From 
the great height of the extended part of the cloud of ashes, 
that impalpable powder is carried sometimes to immoise dis- 
tances, § and the more ponderable masses are discharged in 
large quantities near the foot of the mountain. The pheno- 
menon, therefore, so well described by Pliny, corresponds per- 
fectly to the precursor of a prodigious " cenere,"" or shower of 
ashes. The eldec Pliny, resolved to investigate this extraordL- 
nary phenomenon, was just leaving his house at Misenum to 
cross the bay to the scene of danger, when he received letters 
from Rectiua, the wife of Nascus, who bad a villa on the shore 
below Vesuvius, entreating his as^stance in that awfiil mo- 
ment II Ue set sail, but was unable^to pursue his purpose, 
not only from the enormous masses which rolled from the 

• Nat. ^urit. vi. 1 1. t Ann. XT. 22. J EpisL vi. 16. 

g See kit Number, p. 206. 

n The reading of this disputed p««nge I have taken from the famoUE 
Aldiqe edition of 1508. 
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mountaiD, and the BhowerB~ of pumice, but fnun the sudden 
retreat of the sea, (vadum subitum,)— tLaoHier feature of the 
descriplioii which exactly correspoods with modem observa- 
tion. Id this dilemma, instead of turning back as the pilot 
advised, he ordered him to proceed to his friend Fomponianus 
at Stabis- Here he remained the afternoon, and observed broad 
flames spreading from the mountain, (e Vesuvio mcmte in plu- 
ribualocis latiaawta JlamfiuB et incendia relucebant,) which 
Delia Torre * supposes to have proceeded from the stream by 
which Herculaneum was destroyed. Here, (at Stabis,) aSUx 
supper he went to rest, but was obliged to be roused, from the 
quantity of stones jind ashes (cinere miisia^te pumicibua) 
which filled the court next which he lay. The roofs shook with 
earthquakes ; they therefore went into the open air, but found 
the shower of stones so abundant that they tied pillows and 
napkins round their heads. Proceeding to the shore, the sul- 
phurous fumes became so strong as to affect Pliny, who waa 
of a full habit of .body, with breatblessness, and he was short- 
ly after stifled by them. Meanwhile' at Misenum, where the 
younger Pliny remuned, the shocks of earthquakes became 
more vehement. He observed more minutely the regress of the 
sea; " Certe processerat litus, multaque animalia maris in 
siccis arenis detinebat.^ He then mentions the trcmendoua 
lightning, which appears to have proceeded from a black 
cloud, extended as far as Misenum, no less than sixteen miles 
from the volcano, — a phenomenon which, to more or less extent 
is almost universal in the case of eruptions ; "I* and this remark- 
able account of its extension from a credible eye-witness tends 
to render it probable that this catastrophe is unequalled in the 
Vesuvian annals. Pliny goes on to ^ve an animated account 
of the tremendous scene which the descent of the aahes pro- 
duced, and which he mentions were in such quantity, and of 
a white colour, as to resemble a deep snow in the morning. 
We shall not, however, follow him more minutely in his de- 
scription, of which we have given all the leading facts. ^ 
Now it is very remarkable, that in this description we have 

* Sloria del Veniuio. 4to. S«ct 71. 

t See Hamilloa'B Cantpi Phl^. i. 30 ; and this Journal, No. xiii Arb u. 

t The whok will be found in his Epialtei, lib. xvi. 16 aud 30. 
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not a frord ather of Herculaneum at Pompeii, and this A- 
lence Has ^tcd rise to one of the most extravagant conjecturea 
which modem archaeology can aflbrd. During the mania of 
the French Bevolution, when nothing was too sacred or too 
well established not to be re-examined by the newly enli^ten- 
ed eye of' "la grande nation,'' Citoyen du Theil chose to 
maintun that the two cities above named did not perish in the 
emptidn of 79 but by one four centuries later. The repcM 
of Villar, the secretary to the Institute, upon this paper, will be 
found in the Abb^ Barthelemy's TravHt; frmn which it ap- 
pears that the argumenta in favour of this Ofnnion are the un- 
supported assertion that these ptdes existed und^ Adrian ; that 
the characters of the inscription under the statue of Balbus 
do not belong to the age of Titus ; that there is an indication 
of the existence of Herculaneum and Pompeii in a fragment 
attributed to Petronius Arbiter ; and that they are noticed in 
a fragment known under the name of the Map of Pentiger; 
but not being found in the itinerary athiimted to Antoninus, 
it is presumed they were destroyed by the eruption of 471. 
Somewhat more clasncal authorities are to be found in sup- 
port of the received opinion ; in fact, the only truly classical 
indications correspond with this idea. Dion Cassius, the bi^ 
torian, who flourished about the 230th year of the Christian sera, 
expressly informs us, * that in the reign of Titus, the great 
eruption of Vesuvius ejected such quantities of ashes^ as not 
only to kill many men and cattle, and to reach the very shores 
of Egypt and Syria ; but that it entirely overwhelmed botii 
Herculaneum and Pompeii, even while the people were sitting 
in the theatres. It appears, however, from the excavations 
and the smalt number of skeletons discovered, that if tbey 
were in the theatres at the commencement of the eruption, 
they must have found time to escape. No authority of which 
we are possessed can invalidate a testimony so distinct and cir- 
cumstantial as that of Dion, combined with the probalnlities of 
the place and collateral evidence. That the eruption of a. n. 
79 was competent for the purpose I think has been already 
shown, especially when we consider its influence on StabiK and 
Miseoum at such great distimces from the volcano. 
* Dion ap. Cltwa: u. 1 169. 
4 
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The BTgument of the FFenchman, founded upon the cha- 
racten of the inscripttoii below the statue of M. Nonius BaL- 
bus, 1 consider the moGt erroneouB of all, I do not wry ftre- 
ciaek/ recollect these letters; but I would simply ask if it is 
within the bounds of possil»lity, that a statue like that of Bal- 
bus, which has been allowed by judges to equal or even ex- 
ceed the e&quisite one of- Marcus Aurelius on the capitol at 
Rome,* should have been a production of the decline of the 
empire and of art F, I have devoted not a little time and 
care to the study of the forms which the characters of in- 
scriptions aasumed tn different ages ; I have copied many of the 
moat remarkable in the excavations of Pompeii with my own 
hand, and carefully compared them with thbse of different 
ages, and with others more especially known to be of the age 
immediately prece^ng the ragn of Titus, tatid I do not hefu> 
tate to declare, that I have not observed one from the buried 
aUes which does not correspond to the period between Augu»-. 
tos and Vespasian, — a perifid in which the characters are so 
marked, as in general to prevent the poseibihty of confusioD 
with those either preceding or following. With this 8tatcm«>t« 
which I could ea^y substantiate by instances, I shall ctmtent 
myself at present, and will only add, that, had these cities last' 
ed ull the fifth century, they must Have been filled with bar- 
barisms of sculpture and maaonry, as well as of inscriptive 
characters, which is ioconustent with the state at observed 
facts. 

Nothing is more peculiar in the excavated state of the ruins 
than the mixture of dilapidation and repur which we observe 
in the public buildings, obviously occarioned by an eaidi* 
quake. I have already alluded to the account which Seneca 
gives of the shocks experienced in a. d. 63. " Ptmpeios, ce* 
lelwum Companise urban," says he " desediste teme motu 
audivimus." And a little after, " Herculanenus oppidi pars 
ruit ; dubieque stant etiam quae relicta ftunt^." At Pompeii 
many pillars were found lying on the ground ; and it would 
appear that the public buildings were geana to have been re^ 
stored in travertine instead of the tufa, with wbu;h they hod 

Lumiaden's Aniiqwtiei of Rome ; appendix on Heiculaneum> 
I Nat. Qjunt. i\. 11. 
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formerly been built. This remarkable coiacidmce of observed 
facts with history is too strong to be overlooked. 

It canooC, however, be coDcealed that the Mlence of hi&- 
toriana on- the subject is very remarkable i since, except in 
Dion, we have no other direct testimony of the fail of these 
cities t but the declaration of Martial, in one of his <e{U^anis, 
certunly, as far as it goes, is perfectly satisfactory : — 

" Hasc Veneris Kin, Lacedemone gntlior IDi ; 
Hie locus Hecculeo nomine cUnu ent : 
CuDtM jseeot flsminii, et trtBtr mena fiiviUi.""' 

It has been alleged that Florus, who lived so late as the. 
reigns of Trajan and Adrian, has represented Herculaoeum. 
and Pompeii as still existing, which certainly cannot be reason- 
ably inferred from the passage in his history... He is engaged 
in pointing out the causes of the war against the Samnites, 
and takes the opportunity of launching out a little into the 
praises of Campania, as if to give the reader, as is not uofre- 
quent, a picture of the regions where the transactions of the 
time were carried on (337 before Christ) in a sort of poe> 
tical and impersonal style, wiUiout usng any verb which shall 
express either present time or past. He says, " Hie illi nobilis 
portus, Caieta, Misenus, &c. Hie amicti vitibus monies Gao- 
nis, &c. . Urbes ad mare, Fomris, Cumte, PuteoU, Neapolis, 
Hercuianeumt Pompeii, et ipsa caput urbium Capua, quondam 
inter tres maumas, Roman, Cartha^emque numerata.^* 
This mention of Capua, obviously referring to it in its pris- 
tine state, and the remarkable wimt of any verb in the sen- 
tNice, inclines me to believe that I am not wrong in suppos- 
ing that he refers to Herculaneum and Pompeii with respect 
to the time which his history describes; when, in fact, they 
were in theii highest state of independence, not having been 
subjected to the Roman yoke. Suetonius, in bis History of 
TituBjt briefly mentions the eruption of Vesuvius in 79 ; but 
describes the loss of life as so great as to make us believe that 
some peculiar catastrophe, such as the destruction of a tnty, 
must have occurred, though not particularly noticed in the 

* Mart. Epig- iv. 4i. 

t f^Dnu, ^ 16., Bod Chronol. in edit. var. £li. 1674. I Cap. viii. 
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passage, where the eveot is rather incidentally brought in as 
an example of the Emperor's clemency than recorded as a fact 
in history. ' The number of persons who perished was so great, 
that Titus used his utmost endeavours to yield them relief; 
and eijpecially devoid the properties of such persons as had' 
no legal heirs preserved, to the aid of other survivors. This 
intimates a calamity of great extent. 

i have now discussed, (and I hope not un satisfactorily ,) all 
the classical authorities which can throw light On this curious 
subject. I must now shortly detail the facts regarding the 
discovery and present condition of the cities, whose original 
state and memorable catastrophe we have already considered. 

It is remarkable enough that Hilrculaneith was discovered 
- at a depth of 68 feet below ground before Pompeii, which in 
-some places was but just covered with loose ashes. The for- 
mer city was in fact brought to light by mere acadent, which, 
trifling as it is, is curious. In 1713, tlie Prince d'Elbeuf 
from France, having married at Naples, restdved to settle in 
the vicinity of Fonici. He had wtth him a Frenchinaa, who 
made statues for adoming his villa from a compoMticm of 
powdered marble, of which he got fragments from the country 
people. .The objects discovered by one man in digging a 
weU at hb house were so remarkable as engaged the prince to 
prosecute the excavation. The well, as it appears, came right 
down Upon the theatre ; and statues of Hercules and Cleopa- 
tra were speedily discovered. The inscription on this theatre 
was the following : 

C.A.P.P.E.O.C.E.T.H.E.R.C.V.L.li.N.S.E. 
\S.B.T). 
Which, I presume, may be thus interpreted : 
CAPRE^ PBOCHYTA ET HERCVLENSE (oppidum) 

SIMVL DEDERVNT. 
Whence it would appear that the theatre had not been Uie 
property of the Herculanians alone, but built conjunctly with 
the aid of the two islands now known by the names of Capri 
and Procida. To detail the objects successively discovered in 
thb extraordinary city, would be quite Ifeyond the scope of 
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this pcqier. ^ufEce it to say, that it appears to be more ri^ iil 
antiquities than Pompeii, probably from Oie greater haste 
vith whid) the inhabitants bad been compelled to leave it. 
In statues it is richest ; and here alone the papyrus rolls* were 
ftiund Euffidentlj dry and well preserved to afford any hope 
ip the task of unrolling them. Perhaps, too, it is from the 
greater solidity of the covering strata that many of the more 
perishable, articles of curiosity have been pres^Ted in great 
numbers. The glass of window8,f as well as that used fot 
other purposes, paintings,^ styles, tablets, pens, fruit, honey- 
combs, loares, with the baker's name stamped upon tb«n, 
opera tickets, " honestse missitBieB,*' or the honourable dis- 
charges of soldiers ; and all the innumerable objects of do- 
mestic use and ornament, which render the museum at Naplea 
unparalleled in the world. The fwum, and a temple of Jupiter 
are the principal discoveries of this city, be«des the theatre, 
which is now the mity place open for inspection, the rest bar- 
ing been filled up with rubbish as the workmen proceeded, 
from the difficulty of removing it from so great a depth below 
ground. For many years the excavations have be«i discoD- 
bnued; but I understand that very lately they have been 
pardally revived by the NeapoBtan government. 

I conmder it one of the most important objects of this papa* 
to make some retnarkb on the substance in whitth Herculaneum 
is buried : curious, not merely in itself, but from the dlBcys- 
non which it has excited, tuid the light which it is calculatal 
to throw on the geology of the volcanic formations. I have 
idready alluded to the want of a detailed examination of the 
locality ; and I regret to think that I have little or nothing 

* Ver; little has been done wmmniBurate wilh tbe expedtatioDBf^mcd 
on the first aurpruing diacovery gf tlie papyri. A few Greek fragmmli 
on rhetoric, music, and cookery are the onlj fl'iiits of the I&boUTE of 
Mftzzochi, Ruflni and de Jorio. Sir H.'Davy hioiBelf could not nicceed 
in. siniplifVing this tedioue process. 

t See « learned dissertation on the glilsB of the Micients in the Apftendix 
to Barl/ieUms'i Italy i also Id tbe FMlojojAieal Trailiaetivta, where inir 
be fotuid many detached, but generally unimportant, notlcea on Heioi- 
laneum. 

t Ibid, and Eustace ; also Winkeltnann. 
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%o add in the way oijacts to what baa already be^i published 
on the subject. 

During the last century it was usual to call the stMiy mat- 
ter which eDvelopeG this unfortunate dty a lava. The word 
is still occa^ooally employed, and,-in the present want of defi- 
nitive tenns in the science, perhaps it would be difficult to ob< 
ject to any particular designation which implies a volcanic prtv 
duction. Yet certainly, according to the authorized use of 
the term, it cannot be called a lava. In cooipoation, it may 
rather be supposed to fall under the bead of tufa, volcanic 
dust, or decomposed trachyta As far as we are acquainted 
with the constitution of the substance, it would seem improper 
tQ place it along with the last rock, and I have always prefeired 
considering it as a tufa ; though, wheth^ it flowed ori^oally 
liquid fnxD the mountain, or in the state of asbes aft^wards 
coDsolidated by moisture, there has been much dispute. Delia 
Torre, in hia work on Vesuvius, seems not very dedded on 
tbiB point, as the short casual notices of the subject which oc- 
cur throughout his hook are somewhat contradictory; "but 
from one vei^ explicit statement,* I think he rather leant to 
the idea, that a shower of volcanic matter fell, which was af- 
terwards brought to a conustence by atmospheric moisture. 
Sir William Hamilton ^ves a masterly sketch of his theory of 
the origin of the Herculaneum tufo ; and, I am happy to say, 
that it agrees perfectly with the results I myself deduced 
from the examination of the spot, b^re I was biassed by 
any theory on the subject, or had become acquainted' with his 
observaticms. The resemblance it beanto the tufas of Fauu- 
li[^, and the vidmty of Naples, is too striking not to detoand 
an attentive consideration ; and I was speedily impressed with 
the conviction, that their origin must have been extremely si- 
milar. Every fact of appearance and structure corroborates 
the idea, with this oily exception, (as I humbly conceive,) 
that the Herculaneum tufa is more uniform in its structure, 
and less broken into layers, so as to ^ve us the idea of one 

* " Si vede sopra le case di quests antica citti (Ercolaoo) un nuato di 
materia che non h se tion che I'unione d'areua, ceoere, lapilli e piettnuze 
imieme aniti coll'acqua e divennte contUtenU per I'umido cobtinuo delle 
aeque piovane."— 5(orut M Tttmiw, iw. 
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simple and uniform 'action, the flow of a stream of liquefied 
matter, (liquefied by water, not by heat,) while the various 
and remarkable structure of the original tufas, in swelling ba- 
sic-shaped stratificaUons, filled up with perfectly horizontal 
layers, as I have often, with great satisfaction, contemplated 
in the neighbourhfKMl of Naples, leads me to attribute their 
<nigin~ to the actioQ of submarine volcanos. In the aocient 
tufasi Sir William Hamilton describes various fossil remains 
SB being found, particularly oyster shells, which he has beau- 
tifully illustrated in coloured plates of his Campi Phlegrcei*. 
I am not aware whether such remains are, or are not, met 
with in the tufa above Herculanemn ; but it is not of great 
importance, for we are well assured that all volcanos hold a 
particular communication with the sea, which would appear to 
be a requisite agent hi the production of their effects ; for 
they " seem in general to be utuated near the sea-coast, and 
rarely or never in the interior of large continents. Cotopaxi, 
in South America, is perhaps of all volcanic inountains the 
most distant from the ocean ; and yet it is only 140 miles from 
the shores of the Pacific-f-.^ If I do not mistake, shells are occo- 
ntHially ejected from Vesuvius itself; and Humboldt assures us, 
that in the Andes fish are frequently thrown from the craters 
' of volcanos. At all events, it appears strikingly probable, 
that the substance which covered Herculaneum was ejected in 
the forni of liquid mud, being an accumulation of earthy, 
pumiceous, and bituminous substances combined, and carried 
along by the force of water and steam, probably at a red faeat 
when issuing from the pressure it experienced in the bowels 
of the mountain^ which may probably have fp.ven rise, as I 
have before hinted, to the description of the " latissimse 
flamms," mentioned by FUny ; dnce we know that no true lava 

* Naples, Folio, ITTO, Vol. ii, PUtes xlii. andslv.— Jt would be of the 
highest interest lo exaroine the nature of theM fossil remains in the scale 
of organization ; whether the oyster-sheUs approacli nearer to the present 
exiEting or fossil species, and if the vegetable remains are monocotyledonous 
or dicotyledonous. To establish thb relative antiquity of ihese tnfbs to 
the other strata would be aa acqniaition of extraaidiiiary interest iit geo- 

+ Edin. Enesc. Art. Physical GGOGaAfHy, VoL xri. p. 487. 
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has flowed horn the mount^n within the limits of history b^ 
fore the year 1036. The heat of the liquid maw a proved 
by the carbonization of the timbers, com, papyrus rolls; and 
other vegetable substances which bare been discovered ; and 
that it dried from a fluid st^e is rendered in the highest de- 
' gree probable, from the remarkable appearance which may at 
present be seen in one of the galleries excavated behind the 
theatre, of an impression in the solid mass sharply left by a, 
mask which had been accidentaJly buried*. A similar illu^. 
tration is still preserved in the museum at Naples, where is a 
piece of tafa containing a perfect cast of a portion of the hu- 
man body. I have related a similar fact of the most recent 
fonnation, the tufa of 183S, in the last number of these ao- 
tices't'; a specimen of which, in my possession, contains a 
complete impressicHi of a leaf of a tree, — a convincing proof of 
the great liquidity of the substance. 

Regarding the particular structure of the mass which covers 
the city of Herculaneum, we may, in the first place, remark its . 
great thickness. Below Beuna, the modern village, it is 125 
palms (of about 11 inches each,) in depth, and ttbove the the*, 
tre, 85 French feet. Delia Torre informs us, that at .the 
deepest part it is divided by strata of white volcanic ashes, and 
above the tufa there are 12 or 14 palms of common sniA, 
containing ancient tombs, and covered again by a modern^ 
true siliceous lava, (lava di pietra dura.) This, as far as I 
know, is the most distjnct statement of the strata above Her- 
culaneum. The nature of the tufaceous substance b rather 
peculiar. When first excavated, it is soft and easily, worked, 
l>ut acquires a considerable degree of induration on exposure 
to the air, though if it becomes nearly dry it is inable. In 
structure it is porous, and contains a great number of imbed- 
ded njasses of various sizes, and decomposed mineral substan- 
ces, (farinaceous leucilesP)- but more particularly abundant 
small t^ack particles haveWn observed, \ which appeac to be 

■ TbU appearance existed ob far back as the time of Sir William Hanil. 
ton, who compares iu ibarpDeaa to that of a cast in Paris piaster contract- 
ed by cooling. 

f In No. sviii. p. 806. 

t Delia Torrv Storia del Feiuvio, % 119. Lalande, vii, 479. 
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of a bituiainous oatuce, aod coDtxibu'te very much to unite the 
whole into a compact mass. It burns on hot coals with, no 
smell of 8ulphur> but a oerulean flame. When thrown in 
povda into hot water, a raoall quantity of aluminous mattM: 
is diasfJved.' 

Fran a combination of all the circumstances, I should be 
disposed to believe, that the catastn^the bjr which Hercui&. 
neum was overwhelmed took place in the following manner. 
I have elsewhere ^v^i it as my o{Huion, * that the alteration 
in the point of ejection of the volcanic mateiials, which ia ge- 
nerally Bgreed to have taken place in the year 79, was owing 
to a peculiar tendency of action towards the sea, by which the 
wall of the crater of the M«v)te StNnma was totally overthrown 
in that direction, and its debris formed the plain fn>m which 
the present cone of Vesuvius rises. As it is also adoiitted 
that no siliceous lava has flowed in the metncHy of man till 
near lOOQ years later, we suppose the vast basin of the origi- 
nal crater filled with the materials fitted tat the jwoducti<m of 
an eruption of mud, — a pheQamenon no less naturally to be 
lodied for from the action of the sea-water introduced into the 
seat of volcanic agency, than established by deci^ve evidence, 
niore e^iedally on the volcanos of South America. The iall 
of the southNU wall of the crater would bring' the whole fiery 
dduge in the direction of the sea, and, without doubt, the in- 
toment of Herculaneum was only a portion of the ravages it, 
produced. During the time of this torrent flowing, which 
probably took place from a lateral rupture, there is every tea- 
son to believe that another mouth of the volcaao ejected the 
ashes which covered the country for so many miles, and which, 
ne have already seen, divided the mass of tufa into layers. 

Brocchi, in his *' Suoh di Roma,'" -f in iUusitr^ion of a p«i^ 
ticular theory of the production of tufes, alludes to Hercula- 
aeum, and the substances formed by modem volcanos. His 
wish to generalize too much has led him beyond the limits ef 
probability. He says, that among the productions of modem 
volcanos in full formation, although we have scoria, ashes, poz- 

■ See lut Number, p. 193. T 8to, Boma, 1S20. Page 194. 
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■oUila, and l«{»lli, we never find tufa ; * and to get over ibe 
difficulty which the example of HercuJaneum affords, he adopts 
a theory with which I am npt acquainted, though I have he- 
fofe beard of the work by Lippi to which be ^udes, and 
which asserts the apparent paradox, that Herculaneum was 
not destroyed by an eruption of Vesuvius, by a peculiar dilu> 
vium. I am, however, decidedly of opinion, that the pheno- 
mena we have considered are not at variance with the theory 
of submanne volcanos, and that there is oo necessity for such 
fiu->fetched and problematical explanations of the interment of 
Herculaneum. 

The excavabona <^ Pomfbii and Stasis demand less at- 
tention in a physical point of view than those at Herculaneum- 
My remarks may be confined within a short compass- The 
firmer was discovered in 1750, the latter about two years 
sooner. A shower of true volcanic ashes was the cause of the 
catastrophe; and I need not repeat what I have already sud 
on this part of tlte subject. These a^es, it is to be r^narked, 
are essentially distinct frcm vtJcanic dust, wfakb is nearly an 
impalpable powder; but the covering of Pompeii is composed 
4»f real dnereous particles, vitrified, and hat^ to the feel. The 
lower strata approach in nature to white pumice, and the up- 
per part is vegeuble stnl, in which vines geov. Even below 
the buildings of Pompeii thb vegetable mould is found, and 
DO less than three succeanve strata of black lava containing 
leudtes, which carry us back to the most remote antiquity. 
The very houses of the town are a standing testimony to the 
volcanic productions of prtmsevai times. The following are 
reckooed lunong the building stones. 1. The old, dark, leu- 
atic lava. H. Reddish cellular lava, extremely porous. SL 
Gray and yellow volcanic tufa. 4. Calcareous tu& from the 
river Samo. f The deptli of the showtir of ashes varies con- 
siderably. It is seldom, however, very great There are 

. * " Tra i prodotti dd modemi Vukaui cbe udono nei ConCinenti veg- 
gODBi bensi, acorie, ceoere, pQZiulane, lapilli ; tufa Don niai," 

t Ferbei^s Trtimels, p. I5S. I canoot help here remarking the extraor- 
dioaiy want of mfbrmstion on die most important points, and the frequent 
enors of thii nork, iatended wdely m « rauimlugicBl tour thnnigh 

VOL. X. NO. I. JUS. 18S9. r 
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n-ystaU of leudte intermixed, both fresh and fiuituceous. 
' The labour of excavatiou is extremely small, yet the worV 
proceeds very slowly. It is imposable to imagine any-, 
thing more interesting than to watch the prepress of the first 
opening to day of the dwelling-houses concealed for 18 ceo- 
tuiies ; to be yourself the first to tr^td the street where last 
the Roman in his toga fled from the impending &te. Among 
the last discoveries which in 1827 I saw, was a fountain deco- 
rated with shells precisely in modern style, lud out in patterns 
^ith great taste; but the extraordiuary thing is, that not a 
shell appeared to be broken ; and the whole resembles strik- 
ingly the fountains of the town of Naples. Very new it were 
found moist olives in a square glass cascj and caviare, <xr roe 
of the cod-iiBh, in a state of wonderful preservation ; an exuni- 
nation of these curious fr«sb condiments has been puUiriied 
by Covelli of Naples. These are [H«served hermetica% seal- 
ed in the museum there. 

The public buildings of Pompeii bear the most perfect evi- 
dence to the catastrophe of the earthquake under Nero. The 
Temple of \m has the following inscription : — " N. Pt^dius 
N. F. Celndus ledem Indis, terrte motu coUapsam a funda> 
mento P. S. restituit Hunc Decuriones oh liberahtateaiTCum 
esset annorum Sex ordini suo gratis adlegeniDt.^ * A similar 
inscription, not without interest, was discovered at Hercula.- 
neum, wWdi I stall here insert. -f 



H KBSTITVIT. 

I have already noticed the internal evidence which Fc»npai 
bears of this catastrophe ia the overthrow of part of ita public 
edifices. From a large map of the Gulf of Naples, the dis- 
tance of the nearest part of the waHs of Pompeii to the sea^>- 
pears -to be almost a mite ; but we have perfect evidence tlut 
the sea once washed its southern extremity. It is probable 
that the course of the river Samo is somewhat diverted to- 
wards the east, since we have abundant reaspn to knov that 
the town was in the immediate vicinity of the river, so that 
Cluverius placed its ute about two miles too far east, at Sc»- 
fatJ. These changes are therefore owing to the ejected mat- 
• Swinburne and Lslande. + Phil. Trant, 1758. Vol. Li p. SIS- 
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ter of the volcano, nmply in the form of a^es, and' inde- 
pendent of eruptions of mud or lava. It may, however, have 
accumulated to its present extent on different occasions, as, 
for instance, we find that in the eruption of 182S the ashes 
!ay three feiet deep in Pompeii, whose ruined walls were 
' threatened by a second catastrophe ; and the whole has since 
been cleared of the new deposit. 

The excavations of Stabite, which afforded little of interest 
except lachrymatory vases and papyrus roils, have long since 
been filled up, so that the curious traveller can gain no infor- 
mation by visiting its site. I shall therefore quote n passage 
from Swinburne's Travels, writtenabout fifty years since, whtdi 
gives a perspicuous view of the true state of that small town, 
of the nature of its interment, and throws light upon its origi- 
nal condition, which we have seen has been a matter of some 
debate. '* March 26th, 1776. — Having received an invitation 
' to be present at the opening of some lately discovered rooms at 
Stabia, T went thither with a party. On our way we visited- 
Herculaneum and Pompeii. We then traversed the rich {dain 
that lies between Vesuvius and the Sorrentine branch of the 
Apennines, and came by a gentle ascent to the excavations. 
Stabia was a long string of country houses rather tbiui a town, 
for it had been destroyed by Sylla, and before' the reign *]S 
Titus all its rebuilt edifices were overturned by an earth- 
quake. In the catastrophe of 79i the wind blowing furiously 
from the north, brought the ashes of Vesuvius upon it. All 
the country was covered with cinders and lapilli, or small 
pumice-stones, many yards deep. Stabia, though six miles 
from the mounttun, was overwhelmed and lost, till it waa 
casually discovered about twenty-eight years ago. The earth- 
quake had BO damaged the buildings that none of them can 
be preserved, and therefore, as soon as every thing curious is 
taken out, the pits are filled up again. The ashes penetrated 
into all parts, and consumed every thing that was combustiUe. 
On our arrival the workmen beg^i to break into the subterra. 
nean rooms, and, as the soil is all a crumbling cinder, very little 
labour was requisite to clear them. When opened, the apart- 
ments presented us with shattered walls, daubed rather than 
painted with gaudy colours in compartments, and some birds 
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and nifimul* in the cornices, but in a coarse style, as indeed 
are all the paintings of Stabia- In a corner we found the 
brass hinges and locks of a trunk ; near them part of the con- 
tents, viz. ivory flutes in pieces, scHne ctnns, brass rings, scales, 
ateelyords, and a very elegant nlver statue of Bacchus, about 
two inches high, represented with a crown of rine-leaves, bos- 
kins, and the horn of plenty." * 

In this deecriptioo we may remark, that the extremely shat- 
tered state of the walls here menU<Hied, could not have been 
tbe cuuequence of the earthquake <tf a. b. 63, otherwise the 
houses could not have been nsteen years after in the habitable 
stale which ' the utensils and papyri burled among the volcamc 
ashes prove them to have been. We must, therefor^ ascribe 
it to the tremendous earthquake described by Pliny, as ac- 
companying the eruption. If it be asked why the walls (d 
H^vulaneum and Pompeii are not in tbe same condition, (for 
in general they ore sufficiently secure) we may reply, that this 
circumstance, so instrumental to the marvellous preservation irf 
these two dtiee, is owing to their situation upon a porous awl 
ilt-compacted foundation, which deadened the terrestrial vibra- ' 
tions ; while Stabin, seated on firm rock of a branch of ^e 
Apennines, must necessarily have experienced the shock in 
a far more powerful degree. The testimony of this extract 
has formerly been alluded to in support of my opinion of the 
prfr«xistent condition of Stabiee. From it we distinctly gather 
tJbat the eruption of Vesuvius was tfie dedsive cause of its de- 
BtructioD,— a portion which we have seen Br^ak and others 
deny, — and tbatit appears to have existed rather as svillage than 
A town, with which the inferiority of its paintings agrees. The 
description of Swinburne, on the whole, is to be considered a 
valuable one, as supplying a link in the hbtory of tbe Buried 
Cities, which, in the sources I have consulted, is generally 
awanting. 

Ihaye DOW com|deted the sketch I proposed of the present sub- 
ject, and perhaps I have filled it up with as much piinutei^ess 
■B most of my readers would be disposed to follow me through. 
I am not aware of havipg omitted any material fact which has 
pune to my knowledge, relating to the Physii»l Histoiy of Her> 
* Swinbiinie, vd. i. p. IST-^ISV. 
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culaneum, Pomp^> or Stabite. Id an antiquarian point of view, 
I have done little in this paper ; but the title I have adopted 
for these outlines of *' Pbyucal Notices'' warns me not to de- 
part too far from the object proposed. 

In the preceding pages, we have, considered the primitive 
condition of the once flourishing cities of Campania. We drew ' 
from antnent sources and combined information regarding their 
mze, Ntuatioii, and antiquity, more especially as regarded th^ 
rediscovery. We contemplated the circumstances of the event 
by which they were destroyed, and, with the calm abstraction 
which the lapse of near 2000 years has afforded, we attempted 
to trace the facts deducible from the glowing desGripti<m band- 
ed down to us by an eye-witness of the catastrof^e. We par- 
sed over the lengthened period of their awful repose amidst the 
ruins of nature, and only paused to notice the cfmflicting 
opini<His of antiquaries after the revival of letters, regarding 
the «te and history of those towns, over which time as well 
as nature had thrown her veil ; and we resumed the thread of 
the inquiry, when circumstances brought to light these stupen- 
dous monuments of antiquity, preserved to the eyes of later 
generations almost miraculously, by a cause which io the course 
of time may never again produce a parallel event; which 
opened a mine of exhaustless wealth to all who profess any 
regard for the history of art, of the human race, or of the hu- 
man mind. ** This scene of a city," says the elegant Eustace, 
** raised from the grave where it bad Iain forgotten during the 
long night of ^ghteen centuries, when once beheld, must re- 
main for ever {uctured on the imagination ; and whenever it pre- 
sents itself to the fancy, it comes like the recollecUon of an 
awful apparition, accompanied by thoughts and emotions so- 
lemn and melancholy f'' A 



Pottacripl to No. I. qf these Notice* — on Mount Vesuvius. 

SiNCB the publication of my pap^ on Mount Vesuvius, I 
have consulted Humboldt's small watk, entitled " Taiileaux 
de la Nature," just published at Paris, which contains a papa - 
on the structure and action of volcuios, part of which is es- 
pecially directed to Mount Vesuvius ; imd I dial] here subjcnn 
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oneor two remarkb coimected with that work which may be coo-, 
udered as a postscript to my last paper. The extreme N. W. 
pdnt of the crater, which received the name of " Rocca Del 
Palo," from a post. which stood upon it, remained, it would 
seem, unaffected by the internal action of the mountain, at least 
from 1773 to 1822. This Humboldt points out as au interesU 
ing proof that some poeitions of considerable stability may he 
found even in a volcano whose aspect is apparently so change- 
ful as. Vesuvius. Saussure's measurement in 1773, which I 
gave in last Number, p. 193, was nearly the same as all suc- 
ceeding ones ; but the same observer remarked that the N. W. 
and S. E. edges of the crater were precisely equal in that year, 
but id the eruption of 1794 the latter was lowered 75 toises. 
What the changes of this discrepancy may he is doubtful; 
for we l^ave in this instance an example of a general haste 
and want of attention, which is rather conspicuous in this little 
essay ofHumboldt^andwhich^ves us room to doubt his accu- 
racy on the measurements of the j:rater, which are much' smal- 
ler than those t have given in my paper. He says, the bottom 
of the crater after the eruption of 18SS was 750 feet belov 
the northern, and 200 below the southern edge. This leaves 
SSO feet for the difference. Yet he tells us, " d'apres mes rfer- 
nierea observations le bord du S. £. que en 1791 etait de 4UQ 
pieds plus bas que lo precedent (le N. W.) a eprouv^ un dimi- 
nution de 10 toises.^ Hence for the difference we would have 
400 feet -|- 10 toises = 460 feet instead of 550. I point this 
out as one of the inconsbtencies which occur in this paptf. 
No fHie I shoujd conceive, who has seen the crater in its present 
state, could take it on any man's word, that the bottem of the 
crater is only half as deep below its lowest edge as that is he- 
low the highest : and I can more distinctly express mj con- 
victi(Mi, as in 1826 I descended tieo-thtrda of the depth to the 
bottom from the Unaesl edge. Besides, the numbers J have 
ffiveo in my last paper, chiefly derived from informauon <m 
the spot from my most intelligent guide, have been corroborat- 
ed from very different quarters \ the general dimensioiis, by 
Ferrari''s " Gmda di Napoh," and a statement which aj^ieared 
in the Edm. Phil. Joum. vol. x. : the total height, by Ltxd 
Minto's measurements ; and the difference which I heard ex- 
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isted between the higher and lower edges of the crater (dOO 
feet) hj Humboldt's own account. FrcHn the general accH- ' 
raej of the statements, and the evidence of my own senses, I 
am disposed to maintun, in great part at least, the numbers I 
have already given. 

Another inconEastency which I at first believed existed m 
Humboldt's paper, that of staling the proportion of the cone 
of ashes to tbe total hnght as one to ten, instead of one to three, 
in contradiction to his own personal nturative, (See last Num- 
ber, p. 1 96,) I found to arise from an erroneous translation g^ven 
in a contemporary journal, which, in presenting this paper to 
tbe English reader, has omitted, I think, the most valuable 
part of it, — the statements of h«ghtsof the varidus portions of 
the mountain at different times, with which, I think, the reader 
-will thank me for presenting him, as I conuder them extreme- 
ly valuable. ' 

A. Rocca del Palo. Highest N. W. summit above the sea. 

ToiM. 
Saussure, 1773, barometric nieasuremeiit, - 609 

Poli, 1794, ditto. - - - 606 

Brrislak, 1794, ditto. x - - 61,8 

Gay.LusBac, De Buch, and Humboldt, 1805, ditto. 608 
Brioscbi, 1810, trigonometric measurement, - 638 

Vinntj, 1816, . ditto, - - - - 6S2 

Lord Minto, 1833, barometer, - - - 631 

P. Scrope, leaa, ditto, (slightly uncert^n) - 604 

Monticelli and Corelli, 1832, - - - 624 

Humboldt, 1882, .... 629 

Probable result, 625 toises above the sea, 317 above the 
hermitage. 

B. Lowest edge of the crater, (S. £.) 
-1794, 



Gay-Lussac, De Buch, and Humboldt, 1805, - 554 
Humboldt, 1822, .... 546 

C. Height of the cone of Scoriae in the mater 1822, 

above the level of the sea. Lord Minto, (barometer) 650 

Brioschi, (various trigonometric operaUons) - 686 

or, ^- - 641 
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Tom. 

Probable mie height, .... 646 

D. Fuuta Nasone. Higbeet port of the Somma. 

Shuckburgh, 1794, batptneter, - . -. . 581 
Humboldt, 1822, ditto. - - - - 586 

E. Vt^ley of the Atrio del Cavalla 
Humboldt, 1823, . - . . 40S 

F. Foot of the coae of ashee. 
Gay-LuBsac, De Buch, and Humboldt, 1805, - 370 
Humboldt, 1822, - - . - - 388 

G. Hennita^ of St Salvador. 
Gaj-Lussac, De Buch, and Humboldt, 1805, - 300 
Lord Mlnto, 1822, . - - - - 808.9 
Humboldt, 1822, - - 807.7 

Humboldt has do doubt that, in the period 1816-23, the 
height of the Bocca del Falo had been about 12 toises higher 
than during the period 1773-1805j which he conuders a taa- 
gular proof of gradual internal elevabon. The points A, S, 
and £, correspond reqiectirely to C, A, and B, of my section 
of Veslivius in last Number. The cmitinuation of these im- 
portant observations cannot fail to be of the greatest interest.' 
Humbbldt mentions the statement I noticed (No. xviii. p. £06) 
of gold existing in the volcanic dust, and states, that the re- 
cent experiments of the best chemists disprove the assertion. 
I have learned, that, since the slight eruption <^ March thib 
year, Vesuvius has been in a state of great agitation diiriDg 
the Bumma ; but particulars have not reached me. I hope the 
length of this note will be excused, as the facts it notices are 
of great importance in surveying the phenomenft of Vesu- 
vius. 

A 
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Art. XVIII. — Ifotkf of the performance qf Steam-I^tgine« 
in CornwaU for Jtme, July, Augu^, and Sepiember 1828. 
Commuaicated by W. J. Hemwood, Esq. F. G. S. 

Secy>rocating Engiitee drawing Water, 

II Jil SSI lii is. iflll 



Hud Towan, - 


80 


10, 


8, 


10,1 


6,5 


78,8 




80 


10, 


8, 


4,89 


3,4 


66,3 


Cardrev Downs, 


66 


8,76 


7, 


10,1 


6,4 


68, 


Huel Hope, - 


60 


9, 


8, 


9,9 


5,8 


70,7 


Huel Vor, . 


63« 


7,26 


5,75 


17,6 


6,4 


243 




53 


9, 


7,6 


19,68 


6,9 


41,9 




48 


7, 


6, 


7,9 


4,8 


30,7 




80 


10, 


7,6 


14,8 


6, 


67,2 




«5 


6,76 


5,6 


13,6 


6,1 


49,9 


Foladras Downs, 


70 


10, 


7,5 


8,63 


6,3 


48,4 


Huel Eeeth, . 


36 


7,6 


7,5 


16,29 


3,1 


25,5 


Balnoon, 


30 


8, 


7, 


6, 


8,1 


17,4 


Huel Penwitt, - 


40 


8,76 


7, 


4, 


7,9 


22,6 


United Hills, , 


68 


8,26 


6, 


6,68 


4,1 


34,7 


Great St George, 


60 


10,33i 


1 «,5 


9,4 


5,6 


31il . 


Ferian Mines, • 


80 


6,75 


6, 


9,1 


7,2 


23, 


Crinnis Mines, - 


63 


8,25 


7, 


11,6 


4,7 


38,1. 




56 


6,75 


6,75 


9,9 


4,1 


26,9 


Stray Park, - 


64 


7,76 


5,23 


7,5 


4,4 


31,6 


Huel Penrose, - 


36 


8,5 


6,6 


9,8 


6,9 


32,7 


Carzise, 


60 


8,6 


7, 


7,34 


4,6 


34, 


Huel Caroline, 


- 30 


7, 


6, 


26, 


10,3 


36,2 


Huel Trevoole, 


-30 


9, 


7, 


21,26 


7,2 


41,7 


Si Ives Consols, 


36 


7, 


7, 


14,3 


6,8 


33,2 


Lelant Consols, 


- 16 


7,5 


4,6 


16,1 


2,7 


11,9 


Huel Dnnael, . 


■ «1 


• 7,5 


6,76 


21,6 


6,8 


37,9 




50 


9, 


7, 


8,2 


2,8 


27,6 


Ting Tang, . 


63 


7,75 


6,76 


14,2 


7,6 


44,3 
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MiiiM. 


H 

li 


111 


it 

6. 


1 

16,47 


t 

11 
•SI 

ii 

9, 


mt 


Treskerby, 


SSf 7,76 


38,3 


Huel Chance, - 


46 1 7,918 


6, 


19,7 


5,« 


27,8 


Hue! Rose, - 


46 


8, 


6, 


18, 


7,8 


82,6 


Had Fortune, - 


46 


8, 


6, 


10,3 


7,9 


36,5 


Huel Beauchamp 


36 


7,76 


6, 


1«,3 


4,2 


30,8 


East Huel Unity 


45 


8,76 


6,76 


7,97 


4,7 


22,9 


OreatWork, - 


60 


9, 


7, 


8,9 


6,9 


40,6 


Dolcoath, 


76 


9, 


7,6 


11,9 


5,4 


37,4 


Huel TolguB, - 


70 


10, 


7,5 


7, 


3,7 


48,8 


Tresavean, - 


60 


9, 


7, 


6,6 


4,1 


23,1 


Huel Busy, - 


70 


10, 


7,6 


11,4 


6,9 


61,2 


North Downs, - 


70 


9,83 


7,76 


7,9 


6,1 


39,6 


Huel Harmony, 


70 


9,36 


7, 


6, 


4, 


29, 


Huel Montague, 


60 


9, 


7, 


8,1 


6,1 


28,1 


East CrinniB, - 


60 


6,6 


6,6 


8,57 


4,7 


22,9 




70 


10, 


7, 


7, 


5,9 


36,4 


Pembroke, - 


80 


9,76 


7,S6 


11,87 


4,3 


47,1' 




40 


9, 


6,6 


6,1 


«, 


24,3 


Huel Unity, - 


60 


7, ■ 


6,6 


14,4 


5,7 


26,9 


P(ddice, - 


90 


10, 


7, 


11,5 


6, 


61,2 




60 


9,6 


6,25 


11,9 


6,8 


32,1 


United Mines, - 


90 


9, 


8, 


7,9 


6,S 


36,2 




30 


9, 


7,6 


18,9 


8,3 


34,1 


ConsoUdated Mines, 90 


10, 


7,6 


8,1 S 


6,6 


64,6 




70 


10, 


7,6 


8, 


7,4 


44,6 




68 


7,76 


6,6 


17,7 


4,« 


37,7 




90 


10, 


7,6 


7,88 


6, 


62,9 




go 


10, 


7,6 


10,6 


4,1 


31,6 




70 


10, 


7,6 


8,8 


4,7 


66,1 


Binner Downs, 


49 


9, 


7,5 


11,8 


6,9 


48,6 




63 


9, 


7,6 


7,87 


9,1 


36,9 




70 


0, 


7,6 


10,93 


8,1 


62,9 
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Average duty 88.2 millions of lbs. Jifted a foot high by the 
consumption of each bushel of coal. 

Watt's (double) rotatory engines woricing machines for 
bruising tin ores at , , 

« HuelVor, Si 6. 6. J 2. 16.8 18.« 

27 5. 6. 12.5 18.3 21.6 

16.5 5. 5. 8.5 25.8 14.3 

Average duty of rotatory (double) en^es, 18 millions. 

• En^es thus distinguished are Watt's double. 

*}* Those thus noted receive the steam first-into a high pres- 
sure cylinder, whence it passes to a Watt's single engine, the 
pistons of both cylinders being connected with the same lever. 

All the others in the preceding list are Watt'd single en- ' 
gines. 



Abt. XIX. — Abxtract of a Afeteorological Register kept at 
Rampoor and Kotgurh, vn January, February, and March 
1822. By Captain Fatkicx Gesabd, of the Bengal Na- 
tive Infantry. Communicated by the Author. 

The observations firom which the following general results 
are deduced were made at Rampoor and Eotgurh . 

Rampoor is mtuated fourteen English, miles north east of 
Eotgurh, and 3S98 feet above the level of the sea. 

Kotgurh is ^tuated in north latitude 3P 19'> and east 
long- 77° Wit at the height of 6634 feet above the sea. 

All the barometrical observations were made at Eotgurii, 
and the therraometrical ones were made between January IStfa, 
and 31st, inclusive, and between February 10th and March 
Slst The observations at Rampoor were only those with the 
thermometer and on the weather, and were made on the first 
17 days of January, and the first 9 days of February. 

Jandabv 18S3. 
Barometer.— Max. 23.700. Jan. 23; wind E— Min. 23.SS0, 
Jan. 28 ; wind W. 
Range, of mercury, .180, 
Mean of observations, 23.624. 
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Thermometer.— Max. 70°.8, Jan. 16 ; wind N. N. E. — Min. 
80°, Jan. 38 ; wind E. 
Range 40^.8. 

Mean temp, of external air for the month, 48^.7 
Number of days clear. . . - . 13 

Fair, but cloudy, partially cloudy, and 

overcaat, - - - - 11 

Bain and snow, . . . g 

Thunder, - - . _ twice: 

Febr0aby 1833. 
Barometer.— Max. 23.760. Feb. 28; wind W.N.W.~. 
Min. 23.330, Feb. 16; wind £. 
Range of mercury, 430. 
Mean of observations, 23.590. 
Thermometer.— Max. ai^.S, Feb. 6; wind S.S.W.— Min. 80°.*, 
Feb. 34; wind W. 
Mean temp.ofeztemaliurfortbe month, 41".6 
Range 30.8°. 
Number of days clear, . . . , s 

Faii-, but cloudy and partially cloudy, 12 
Rain, snow, and hul, - . 11 

Thunder 

Makch 1822. 
Barometer.— Max. 33.840, Mar. 20; wind W.— Min. 
23.400, Mar. 28 ; wind E. 
Range of mercury, 440, 
Mean of obserrationa, 23.661. 
Thermometer. — Max. 69".?, Mar. 21 ; wind W.— Min. 37", 
Mitr.l ; wind E.N.E., and Mar. 14; wind E. 
Mean temp, of external air for the U(H)th,d0.t^ 
Range 32.7°. 
Number of days clear - - - . ' 7 

Fair, but cloudy, partially cloudy, and 

overcast* - - - - 12 

6ain, . - . . 12 

Thunder, _ . . 4 times. 
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Account of the Aojn which ^fiUls at Sombq^. , l^l 
' Gemekal Results foe the ti^ess months. 

Inch. 
Mean height of barometer, - - 23.625 

Maximum, .... as.840 

Minimum, .... £8.330 





- 46."8 


Maximum, - - ■ 


70. 8 


Minimum, 


30 


Bange, 


40.8 



Aet. XX. — Account of the Rata zebich fell at Bombay in 
June, Jufy, August, September, ai^ Qctober,Jrom 1817 to 
18S7. Communicated by Alexakdeb Adie, Esq. F. R, S. 
Edin. ' 

As it is of fn^at importance to determine the relation which 
subsists between the quantity of rain which falls annually at any 
given pUcp) and its mean temperature, (he following very v^ 
Iuahl^ results, which have been communicated to us by Mr 
Adie, will be considered by the meteorologist as of great interest. 
From the observations b^ing confined only to five months 
in each year, we presume that little rain falls during the other 
seven months, and that the mean results may therefore be 
regarded as giving nearly the annual quantity of nun which 
falls at Bombay. 





JI7H1I. 


JuLy. 


AcoirsT. 




iDcbM. 


Inchn. 


iDcho. 


1817 


15,72 


23,67 


9,84 


1818 


22,54 


17,69 


28,45 


JS19 


15,95 


30,66 


20,21 


18S0 


18,82 


28,37 


19,49 


1821 


16,18 


20,60 


28,52 


1822 


29,21 


26,59 


33,83 


18S3 


ai,76 


15,96 


19,70 


1824 


8,89 


8,07 


17,88 


1825 


24,45 


25,17 


12,94 


1826 


17,75 


26,97 


8,40 


1827 


49,15 


10,29 


10,51 
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X4& Aeeofunt of the Rain vAichJaliafit Bor^MOf. 





Septehbrr. 


OCTOBKX. 


TaialiniU 
fire month 




IndM. 


loeho. 


Indua. 


1817 


3*,8r 


0,19 


103,79 


1S18 


10,89 


2,07 


81,14 


1819 


10,11 


0,14 


77,10 


1830 


10,66 





77,34 


1821 


18,S9 ■ 


0,40 


82,99 


1822 


99,16 


0,8a 


112,61 


182S 


4,28 




61,70 


1834 


1,78 


8,37 


34,33 


183S 


9,68 





72,24 


182B 


S3,fiO 


1,«3 


77,86 


18S7 


10,16 


0,93 


81,08 



Mean of eleven years, - 78,34 

It appears from the detiuled re^ster of the pluviometer for 
1837, which accompanied these monthly and annual results, 
that rainfeU every dayjro^n the 9th June to the 90ih Septem- 
ber, with the exception only of 4 days, viz. June 11th and 
31st, and July 1st and S7tb. In 1837, the principal showers 
fell in June ; the most remarkable of which were as follows : 





Indies 




Inchei. 


13, 


7,00 


June 19, 


3,80 


16, 


3,18 


20, 


1,04 


16, 


6,17 


34, 


2,31 


17, 


2,10 


26, 


3,96 


18, 


3.36 


28, 


6,92 



Id the able article on Hvgbohetry in the Edinbubcb 
Enctclopxdia, vol. si. p. 697* and in the article Physical 
GxoGBAFBT, v6l. xvi. p. 514, Dt Anderson of Perth, hy 
whom these articles were written, has explained an ingenious 
process for deterniimng the quantity of rain which falls in dif- 
ferent latitudes from the equator to the pole ; and has given 
the following table for every five degrees of latitude : 
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Aecount of ike RtUn wMch falls at Bumba^. 



Utilndt. 


Indica. 


• 0° 


73,17 


5 


71,89 


10 


68,72 


16 


64,*7 


SO 


S9,ll 


25 


53,13 


30 


46,77 


36 


40,50 


40 


34,98 


45 


29,79 



60° 


26,36 


56 


21,72 


VO- 


18,69 


66 


16,32 


70 


14,49 


76 


13,16 


80 


12,24 


86 


11,72 


90 


11,55 



In consequence of Dr Aodereon having used, in the cpn- 
struction of this table, Tobias Mayer's law of mean tempera- 
ture, which gives 

For the equator, - - 85° Fabr. 

ForthejMJe, - - - 81** 

Instead of ' 

For the equator, - - 81 J" Fahr. 

For the coldest point, - — 3j° 

the results in the table are necessarily incorrect. But even 
if we recompute it according to the most approved law of tem- 
perature, it does not afford even approximate results. 

At the equator, for example, the annual fall of r^ should, 
in the Corrected table, be 64J inches ; whereas at Bombay, in 18* 
of latitude, it is as high as 78 inches. In the east of Scotland, 
■n latitude 55° — 57°, the annual fall of rain, as deduced from 
a most exteuBive series of accurate observations, is S6 inches ; 
whereas at Paris, in latitude 4<8°, the annual fall of rain on 
an average of 20 years is scarcely 20 inches ; where, accord- 
ing to the table, it should have been much greater than in 
Scotland. We shall return ag^n to this subject in an early 
number. 
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IM Mr Weaton's Expfrifoenia on Sottleg immersed 

A«T. XXI. — Ewperimenia on the penetration qfieaier inta 
BotUei immeried to agreai depth in the sea, made in a Vo^ 
agejhtm India to En^nd. By Chakles H. Weston, 
Esq. In a Letter to the Editor. 

Six, London, 6th October 1828. 

Under the article " General Science" in your last Quarterly 
Journal, you detailed some experiments made by Dr J. Green, 
which tended to prove that glass-vessels were iinperTious to 
wat«-, although submitted to very considerable pressure. As 
I hod during my voyage from India to England directed my 
attention to the same subject, I am induced to state to jou a 
few of my experiments, which, although insignificant and un- 
satisfactory in themselves, do, when viewed in connection with 
those of Dr Green, affiird a collateral proof of the justness of 
his conclusions. 

The bottles made use of were of white flint-flasa with 
ground glass-stoppers, round which, at the point of contact 
with the bottle, a quantity of putty was placed, and, embracing 
both lute and stopper, some linen was fastened, which prevent- 
ed a removal of the lute during the descent of the bottle- 
This I found a simple but effectual mode of rendering bottles 
water tight, as the putty, independent of its oily nature, suffers 
a very conaderable condensation by the pressiire of the super* 
incumbent water. 

Some bottles were lowered to twenty fuhoms, drawn up 
tmd examined, and again lowered an additional ten fathoms, 
sod so on. Others were attached to the line at different dis- 
tance and four or five bottles were thus at the same Ume sub- 
mitted to various degrees of pressure. 

It will be necessary to detail the fate of a few bottles only. 

Two bottles were sent to thirty fathoms depth, inclosed la 
a fine netung to receive the pieces in case of fracture. They 
were not only destroyed, but the minute state of diviaoD of ^ 
great part of the glass was such as to jpve one the idea of its 
having been literally pounded. 

Hollow glass-stoppers were most used, and, as they were 
beyond all suspicion hermetically closed, they were subtnitted 
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to every d^ree of pressure. Several were destroyed, but <me 
at thirty fathoms and another at eighty fathoms formed cu- 
rious exceptions. They were cracked and half-filled with, water, 
but the water was effectually inclosed within them. Those that 
came up entire cont^ned not the least water. 

Two very strong bottles were then sent down, one to 140 
fathoms, which came up quite empty, and the other to 120 fa- 
thoms. This last admitted half a teaspoonful of water, but thb 
was between the stopper, as the same bottle, freah secured, and 
srat to the increased depth of 140 fathoms, came up unaffected. 
Thb last bottle, containing sixty-five square inches of surface, 
must have suffered a pressure of at least ten tons. 

Now, as under every circumstance and under every pressure 
(for mention is not made of half the number submitted to trial) 
the glass vessels were either broken or cracked, or had receiv- 
ed nothing, it is fair to conclude with Dr Green that glass is 
' unpermeable. 

I would also remark, that the case of the hollow glass stop, 
pers exhibits a singular proof of the great elasticity of glass ; 
for they, had under strong pressure admitted water through 
those cracks, which so collapsed when that pressure was' re- 
moved as completely to retain that water. 

The cracked stoppers also, as they were but half filled, are 
incontestable evidence of the manner in which bottles generally 
■are broken, not by being first filled, and then suffering from 
the expaouon of water when under Jess, pressure, ss Dr Green 
seenMi.to think, but by actual pressure irom without. 

I might here subjoin that a stJdered tin canistM-, as being 
well calculated from its flexibility to show the manner in which' 
vessels were affected, was lowered to 100 ftthoms. It was bul- 
ged ip and most severely com^H-essed. 

I have the honour to be, Sir, your most obedient servant 

Chaeles H, Weston. ■ 

To D& Babwsibs, F. R. S. &c. &c. 

VOL. X. NO. I. tAS. 1829- X 
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146 Mr Harvey an a Ltaninous Arch seen at Pbfmouth. 

Abt. S.'&lI.-^On a tplendid Luminotu Arch seen ai Pk/moBtk, 
S^t. 89, 1838. By Geokue HasvKv, Esq. F. H. S. Lond. 
and Edin., F. L.S., F. G. S., &c. ftc ComnmnicMtcd by the 
, Author, 

At 10 minutes after 8 f- h. on tbe day above menbooed, a 
Golumn of white light, about 20° above the horizon, 20° long, 
aqd about 1° wide, wat permved io the W, S. W. quarter oC 
the heavem. *rhe appearance was unusual, but still not such 
as to arreet particularly the attcaitioi]. After an interval of S 
minutes, its ezteot had very mucb increased, appearing «Wi 
extnu»dinary splaidour between « Lyrae and a Aquidse, and 
crossing the meiidian about 10° to the south of a Cygni, its 
iHreadth at the same time bemg doubled. Hastening to higher 
STQUBd, to cfHnmand more completely the beautiful phent^ 
luenon, it was found, at 27 minutes after 8, to extend across the 
heavens^ pas^ng nearly midway between and y AndrranedK, 
cqveiing with ita pure and delicate %lit the Plaades, and d^ 
Bcenc^Dg nearly to the eastern side of tbe horizon. During tbe 
changes, tbe western portion of the arch increased also in 
length, descending to within IVPot the bprizoi^ where it was 
obscured by clouds ; and at the same time, it was observed to 
undergo a remarkable inflexion towards the north, at about the 
elevation of ^ Ophiutdti, over which star it passed. 

The whole arch now presented one magnificent zohe o£ clear, 
white, silvery light, of about 4° wide, having its edges parallel, 
and beautifully defined. Its general direction, ind^i^Mkntly 
of the. inflexion, was neariy in the plane vS the dipping-needle; 
and but for that inflexion, its two extremities would have been 
in a line at right angles nearly to the magnetic meridian. 

The brightness of tbe arch was by far tbe greatest at its 
western extremity, tbe light ptogresuvelj diuint^ing to its 
eastern end. The light also was steady, presenting no corus- 
catitMs, excepting at about 20 minutes before 9, when a 
trembling about the Pleiades was perceptible, the arch in that 
region appearing to separate into somewhat indistinct teninKj 
from north to south, at inclinations of about 40°. 

As tbe growth of the arch from west to east, was seoompa- 
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nie4 by a progressive increase of ks splendour in the same di- 
recdrat, so the gentle diminution of its light "vas, by tbe sauie 
gradual steps, m the opposite t^rectbn, fro«i east to west.. At 
S5 miautea before 9, no traces of it could be perceived iii the 
east, and the Pleiades glittered with tfaeir primitive lustre. At 
10 minutes before 9, a faint portion of its extremity could 
be seen in the constellation Andromeda ; and at £> minutes be- 
fore 9, the last traces of il wvxe perceptible in the wing of 
Cygnus. The clouds that had lingered in the west now began 
to rise ; and at 90 minutes after 9, only a small portion of 
it could be seen ip the west, at about an elevation of 80°. At 
half past 9, the whole sky was hid in a ntiiss of vapour, and ait 
traces of the splendid phenomenon lost. 

From 30 minutes after 8, till th^ general shrouding of' tbe 
whole hemisphere ia vapour, the entire quadrant of the Hea- 
vens, front the north to the western points of the horisoa, was 
illuminated by a strong H^t, bearing a close resemblance to 
the clear and beautiful twilight which has sometimes' announ- 
ced the appi^oach of the sun, on those very fine morrangs in 
summer which X have dedicated to the interesting sobjcct of 
dew. ■ - ■ ■ ... 

During the eontinuance of this beiuitiful phenomenon, the 
Milky Way shAne with extraorifinaty brightness, and saeEoed 
to derive new splendour ftran it. 

During-the tiWe these interesting observations were made, 
I ir&s accompanied by my intelligent young friend, Mr Richard 
Rawle, who called my attention to the light existing between 
the north and western points of the horizon ; and I have been 
favoured by my gallant friend. Captain Rotheram, R. N-, witb 
the following extract From his valuable meteorological register. 
Barotn. Temp. Rt ' Temp. X Il*ili. Wind. 

Id A. H. 10 F. m: 

Sept 28, S9.90 64° 68' O.10O N. W. and W. 

- 29, 29.95 63 67 0.066 W. 

30, 39.85 63 S7 0.050 W. 

Plymouth, Oc&3d«r 1, IQSd. . 
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Akt.. 'X.'XlIl-^OnaninierettMgMeteordk^ical Phenomenon. 
By Geokgb Habvey, Esq. F. R. S. Load, and EdiD. Mkd- 
ber of tbe Boyal Geolo^cal Soaety of Cornwall, &c. &c^ 
CommuDicBted by the Author. 

■The formation of a cloud of the cirro-cumuluB kind, at tbe 
extremity of a cape or headland, rolling forward Axim a point 
of origin successive masaea of dense and visible vapour, so as 
to create the appearance of an interminable moving cloud, has 
no doubt often attracted the attenUcHi of your meteorological 
readers ; but as peculiar localities sometimes occauon divem- 
ties of appearance worthy of being recorded, I have forwarded 
for your inspection the inclosed sketch. (Plate I. Fig. 4.) 

The entrance of Plymouth Sound is situated between two 
moderately elevated portions of land, that to the right of the 
drawing in the distance being Penleepoint, and the nearer land, 
covered with beautiful groves, Mount Edgecumbe ; the land on 
the left or eastern side being Staddoa Heights; the dark line 
in the sea between the hills representing that great mcwument 
of skill, the Plymouth breakwater. About noon, on the 11th 
May, a cirro-cumulus, of a yerj dense and definite character, 
was perceived to come from the verge of the western horizon 
with a moderate velodty, and after passing at a small elevation 
abovie tbe woody summit of Mount Edgecumbe, vanished in 
the pure and cloudless air over the tower on the distant pro- 
montory of Penlee, Tbe moving mass formed a continuous 
doud, accommodating itself to all the changes and ineqiialitie& 
of the land. Over the sea, however, not a cloud was to be 
seen ; but on the eastern side, nearly over the flag-stalT, the 
clotid was perceived to form again, and with a steady and uni- 
form velodty to roll its volumes at nearly the same' elevation 
above the land, until it was again lost in the farthest verge of 
the eastern sky. From the west, therefore, there continued 
incessantly to come forth large and visible volumes of cloud, . 
which became tUasoIved in the air just where the sea began to 
ezertnse ita influence upcm them; and where tbe Water lost 
its power, just above the flag-st^, the v^tour became again 
condensed, so that over the sea, between the well-defined ex- 
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tremitiea of the clouds, a pore and cIoudleBs sky preruled, 
whilst oTer. the land, oa both udes, the moving maasea conti- ■ ■ 
nued their courses for upwards of two hours. 

It was most interesting to watch the gradual progress of the 
cloud oa the western side ; how steadily it advanced with the 
gcDtlesoulli-westwind; bow it maintained its character andform 
up to a particular point ; and how soon it became mingled with 
the brilliant expanse of the sky when the temperature of the 
sea began to exercise its power. 

Now and then a denser portion of the moving colutnn would 
detach itself just before it reached the tower, and, passing on 
with the 'breeze, seemed to maintain an ineffectual struggle 
with the influence of the water below ; but gradually losing its 
dimensions and form, would at last vanish like the mass from 
which it had been separated. 

Mount Edgecumbe has often its natural beauties very much 
increased by the most varied and interesting fonnatioDs of mist. 
About a month ago, a sudden alteration of temperature pro- 
duced a condensation of moisture, attended with the most 
striking appearances. Tlie higher parts of tbe mount became 
rapidly covered with masses of mist, having a remarkable uni- 
formity in their superior limits, but dropping in their lower 
extremities, in the most various and beautiful forms. Tbe 
process of condensation commenced, as in the former example, 
at the extremity of the hill ; and as the gentle S. E. breeze 
carried forward the rolling volumes of visible vapour, the in> 
equalities of the land, and the groves with which that charm- 
ing spot abounds, occadoned innumerable alterations of figure ; 
-7-this moment falling in graceful festoons between the oaks 
and the cedars, which wave in majesty and beauty; and at tbe 
next, rising suddenly above the pines and tbe elms, losing it^ 
self gradually in the cloudless azure above. For two hours . 
and a half this very interesting appearance continued, displajring 
every variety of light and shade, and endless groups of the 
most fanciful and lovely forms. Now and then also, tinges of 
red, and yellow, and gray, falling on different points of the 
misty forms, increased in a high degree the beauty of tl)e 
scene. ♦ 

* In April 1819, a periodoevcr to ba lu^^oUaB by tbe writer <tf thii brief 
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Or this occa^Bim, the hill on the eppoeite side exemsed no 
viuble influence on the volumes of air which {msied'ever it, 
presenting in this respect as striking A contract Co Mount 
Edgecumbe as its bleak and *' wind'-swept crest" does to the 
ndble slopes and thick clustering *f her " favoured aiBter hUl." 

PiYMOCTH, October 1, 1SS8. 



Art. XXIV. — Deaeription of Nontronite, a new Mineral 4u- 
covsred in the Deportment of the Dordt^gne.* By M. F. 
Bghthieb. 

Jihe arrondissement o(-Nontn>n, whit^ oco^ies the northern 
part of the department of the Dordogne, possesses an impoa:- 
tant stratum of manganese ore. This ore is known iii com- 
merce under tbe name of the mottgaaese of Periguetia!. It has 
been wrought very languidly for a long time, but the con- 
sumption oi manganese having of late years considerably in- 
creased, the works have been carried on with more a^rit, and 

sotice, tbe Biniable and lamented Mr Dti^ild Stewart viaited this charm- 
ing filace, and remarked, after contemplating ita innumeiable beauties, 
" that it had fumifhed him with materials Tor enjoyment for the remain- 
der of his life." A native poet. Mi Carrington, a man whose splendid ta- 
ients, snd rioh and exuberant genius deserve a better &te, says in hiabeau- 
tiftil poem, " the Ba»k> of Tamar," 

"He not local prejudice that prompts 

l^e lay, when fidgecumbe is the ins^niing theme I , 
AffieUoTi for one Tslued, boaour'd nook 
Of eartli, wbere h^f fliBt.the light of da; 
BT<d[c on OUT iatiiDt ey«, or wheie out cat 
Upritei, rcDilei'd preciaas by long yens 
or residence, may throw illunve grace 
Upon the bills, the iiles, the wood^ ths xtieami 
That iweelly circle it ;— but 'Aon has cbarmi, . ' - 

Eochantiog mount, which not the local lore 
Toobighly nines, or the genial west 
Alone eounaui'd Tiew*,— .Tor thou art om'd 
Supreme id lorelinew in this o|ir Isle, 
^ ProAuely teeming with unrivBlled scenes. 

• Tranalatad from the Ann. de Chim. vol. xxxvi. p. 2S. 
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it is to this circumstanice tb»t we owe tjie discovery of « oew 
prinenil, which I ^all describe under the nuoe of Nontromte. 

The stratutD of the msnganese of Dordngne is superficial. 
It oonsists of ferruginoui cbtjr, nuited with quartz, sand, and 
a littJe mica. It i« evidently of the aame formation as the stm- 
ta of iron caUed alluvialt which exist ia the oountry. 

The ore of muiganese is found in irr^uUr masses more or 
less conndaable in the ferruginous day ; it is a mixture of 
the hydrate of the deutoxide of manganese, of the pnoxidc, 
and of the barytic combination which prevails in the ore of 



Nontronite- was disoovered by M. Lanoup iu the ore of 
manganese wrought near the village of Saint Pardoax. It is 
dissraiinated in oxqArphnus oni<Hi-slMped massee, oomoMHily very 
small, and seldtMs so large as the fist. Hence round masses 
are almost never pure, and divide easily into smaller masses 
quite irregular, all thes^ small masses being floated with a slight 
black pellicle, which ia oxide of manganese, and they are often 
mixed with micaceous clay of a dirty yellow colour, so that 
when we cut the mineral, and polish it, it presets the appear- 
ance of a variolite. It is nevertJheless easy to procure Ifontro- 
mfe pore by a careful selection of it. 

This mineral is compact, of a palp straw ccJour, with a fine 
canary yellow slightly greenish. It is opaque, unctuous to 
the touch, aud very lender. Its consistence is the same as 
that of ciay ; it is easily scratched with the nail j it takes a fine 
polish and resinpus lustre und«- the friction of softer bodies; 
it is fiattened, and grows lumpy under the pestle, instead tS 
being reduced to powder; it exhales an odour when breathed 
upon, and does not act on the mimetic needle. When im- 
merwd in water, it disengages many air-bubbles ; it becomes 
translucent at the edges with losing its form, and if at the end 
of some hours it is taken out of the water, and weighed after 
it is wiped, it is found to have increased one-tenth in its 
weight. When heated in a glass tube, it loses its water with 
a slight heat, and takes the colour of a dirty red oxide of Iron. 
When calcined in a crucible, it assumes the swne aspect, and 
its w^ght is diminished from 0.19 to 0:S1. After caltnnation, 
it is sensibly magnetic. 
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Muriatic acid rttacks it veryeaBily ; the BtJutton does not 
coQtiun the smallest trace of maoganese, nor protoxide oS inm^ 
oor alkali ; there were found only pwoxide of inn, alumina, 
and magnesia. The insoluble part is gelatinouB, aad is'com- 
posed of »lex soluble in the liquid alkaliea, and sonc^iines 
mixed with a small quantity of argil, when the minsral has 
not been pdcVed with great care. 

NoDtronite melts readily with the third of its weight of - 
marble 

The analysis gives 



Silica, - 44.0 contuning 22.9 oxygen. 

Peroxide of iron, 29^0 8.9 

Alumii 

Magne 

Water, 

Clay, 



Alumina, 8.6 1-7 

Magne^a, 3.1 0.8 

Water, 18.7 1-6 



98.6 

FrcHD the quantities of oxygen in each of its elements, Non- 
tronite is a bisilicate, with a base of peroxide of iron, alumina, 
and magneua, and may be represented by the formula, 

and containing besides a certain proportion of water in combi- 
nation ; but it is difficult to determine this proportion accu- 
rately, on account of the facility with which tlie mineral ab- 
sorbs, or loses a certain proportion of water according to the 
smallest changes of temperature. We have seen indeedyithat 
when it is kept long immersed in this fluid, it absorbs one- 
tenth of its weight of it, and contains from 28 to 30 per cent ; 
when it is left for several days in the air of a room, it con- 
tains only from SI to 9& per cent- ; and wh^n it has been ex- 
posed in « stove heated to 80° Cent., it only loses by caldna- 
tion 18.7 per cent. If we admit this last quantity to be the 
minimuni, it will follow that th^ water of combination con- 
tuned in the Nontronite contains 1| times as much oxygen as 
the three bases together. 
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- A-greaCoombeTcifiainenflsSrelcnownwhichcoDtain among 
tile number' of their elements a hydrosilicate of the protoxide 
of iron, but none which contain a silicate of the peroxide with 
water of crystallizatioB. The Nontronite ig the first mineral 
of this Jciud. As the silicates of the peroxide of iron have ge- 
neially a h%h colour of either red or brown, we ought not at 
first eight to conjecture the existence of it in Nontronite. The 
colour of this mineral depends evidently oa the presence of 
water ; this colour actually disappears by calcination, and we 
know salts of the peroxide, such as several sulphates, which, 
when they contain water, are of a pale yellow colour, and 
sometimes almost colourless. 

I have said that Nontronite strongly calcined in a close ves- 
sel becomes sensibly magnetic ; the silicates, however, of the 
peroxide of iron do not act on the magnetic needle. This 
phenomenon may be thus explained : The peroxide of iron is 
a very weak base ; it cannot be combined with ulex in the dry 
way* without the intermedium of anojtber base ; but as on the 
contrary ulex has a great tendency to' unite itself to the pro- 
toxide of iron, it happens, that when we heat to a temperature 
suffiinently high ttiis substance with peroxide of iron, a por- 
tion of this peroxide abandons the oxygeu, and transforms it- 
self into peroxide, or at least to an oxide inferior to the real 
oxide. The combination thus formed may be r^arded as a 
double silicate of the protoxide and the peroxide, in propor- 
tions which vary according to circumstances ; but the pre- 
sence of a small quantity of the protoxide is sufficient to com- 
municate to a »licate the magnetic virtue, when the silica does 
not exist in too great a proportion. 



Abt. XXV. — Account of tvoo remarhahle Cases g/" Iniensi- 
bUity in the Eye to particular Colours. 

The insensibility of some eyes to particular Colours is a much 
jiore common defect than is generally believed, and it is a cu- 
rious <^rcumstance, that three of the most distinguished indi- 
viduals in Great Britain, Mr Dalton, Mr Trougbton, and the 
late Mr Dugald Stewart, were all incapable of distinguishing 
particular tints. The case of Mr ' - has recently been 
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These were all regarded as Blues 
of dilTereDt shades. 



•These are all regarded as Browns 
eit (K^^ent shades. 



well described by a dUtWgUii^cid ;^iloK^dt«-, aad-it » priftci- 
pallj for 4he pur{K»e of lajiiog pt befixeour readers that we ban 
ind'oducedtbeaubject at present. Bef(H« doing this, however, 
Ve shall dfisqribe: the «a«e 9f a }t>ui)g man <it about twenty yeua 
of age, die sop of ao eminfiat soieBttfc geBtleman in tibe vita* 
nity o£ Edinburgh, whose peculiarities of risioii were exaniB- 
ed some years ago by Dr Brewster. 

The fcJIowing coloured silks be airaoged into two sets of 
coloiir% viz. Hm6I aiid brooms ;— 

Green, 

Pale Blue, 

Purple, 
I Carmine Red, 

Pale Pint, 

P^acb Blosaom, 

Bed Xalac Purfde, 
. French Wlut«, 

Dark Green» 
' Duck Green, 

VermilHon -Red, 

Bright Tile Red, 

Chestnut Brown, ]" 

ITie most precise information, however, was obtiuned frran 
the fallowing experiments :— 

1. The prismatic spectrum was formed witb an equilateral 
prism of flint-glass^ which received the light from a very nar- 
row lohgitudinal aperture. The colours which were thus de- 
veloped were ibur, as in Dr Wollaston's spectrum, viz. red, 
green. Hue, and violet. When Mr L examined this spec- 
trum, it appeared to condst only of two colours, — yellow and 
biue. 

2. Wben all tbe colours were abscvbed by a reddish glass 

excepting red and dark green, Mr L saw only one colour, 

viz> yellow. 

S. When the middle of the red space was absorbed, as de> 
scribed in the Edinburgh Transactions, vol. ix. p. 4S0, Mr 
L — - saw the blacfa; space witb what be called tbe t/eUoto aa 
csach side of it 

TUte ca«e at Mr —- is -very nearly tfae-aame witb that 

now described; but there are scmie peculiftriUes in it whicb 
stent jttieutJion, "W£Jiaveexaminedj"say8'the-diBtiogiualfeed 
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philosopher who describes it, " the eyes trf an eminent <^iaan, 
whose eyes have this curious peculiarity, and have sattelied 
ourselves, contrary to the received opinion,* that all the pris- 
matic rays have the power of exciting and affecting him with 
the selisation of light, and producing distinct viuon, so tfutt 
the. defect arises from no insensilnlity of the retina to rays of 
any particular refrangibility, nor to any colouring tnatter in the 
humours of the eye, preventing cert^a rays from reaching the 
retina (as has been ingeniously supposed,) but from a defect 
in the sensbrium, by which it is rendered incapable of appre- 
ciating exactly those differences between rays in which their 
colour depends. Th« following is the result of a seriesof trials 
in which a succes^on of optical tints produced by polarised 
light passing through an inclined plate of mica, was submitted 
to his judgment. In each case^ two uniformly ct^onred circu- 
lar spaces, placed side by side, and having complemeniari/ tints, 
(that is, such that the sum of th^r light shall be white,) were 
presented, and the result of hisjudgment is here given in his 
own words. 

Colours to an ordinary eye. Colours to Mr — ■ - 'g-eye. 

Pale green, ' No colaur. 

Dirty white, Dai^ec, but no colour. 

Fine bright pink, Vety pale tinge of blue. 

White, Yellow. 

Rich grass-green, Yellow, bat moteooloured. 

Dull greenish-blue, Blu^ 

Purple, rather pale. Blue. 

Fine pink, Yellsw, with agQoddtal.ofJblu& 

Fine yellow. Good yellow, 

Yellowij^ gi^n. Yellow witkagood deal gf hlue. 

* We were sot aware that any eyes had ever been regarded as absolutely 
insensible to the luminous effect of any paiticular rays, but only to the co- 
lorific e^srt of thescTije, though we oilmit that the language used in tryii^ to 
expUli the.pecoliiirilyinay'bear'tbisxoDsaiuttkHi. When we have spohen 
of alt eyp. itug^tfble to red Ugkt, ye meant ouly Uaefohie to ike redneu ({f 
light. 

It should be staled, however, that T. B. the Bubject of Mr Harvey's ob- 
KTVationg, {Edinl "Trans. voI> x. p. S53,) regarded indigo anil Pnutian 
blue SB black, and dso aonie gretn* aa black, that i%, certain KwviA 
^reen myi mule scaredy any impresaioa on his retina. — Ed. . 
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Colonn to an oi^naiy ef e. CoIotM to Mi — -'« eye. '' 

. Good blue, ver^og to indigo, Blue. 
Bed, or very ruddy juuk. Yellow. 
Bich yellow, Fine brigbt yellow. 

White, Very little colour. 

I}atk purpl^- Dim blue. 

Dull orange red, Yellow. 

White, White. 

Very dark purple, Dark. 

The following colours in the first column are complemen- 
tary to those in the 6rst column of the preceding table. 

Colour* to an ordinu; «je. Colours to Mr — 'i eje. 

Pale Pink, No colonr. 

The same, No colour, but darker. 

Fine green, yetpag to 

Uuisb, Vet7 pale tinge of blue. 

White, Blue. 

Bich crimson, Blue. 

Pale brick red. Yellow, 

Pale yellow, Yelloir, 

Fine green. Blue, with a good deal of yellow. 

Puqde, Good blue. 

Fine crimson. Blue, with a good deal of yellow. 

YeUow, varying toorange,iellow, gay colour. 
Very fine greenish-blue, 

nearly white, Blue. 

Full blue. Pretty good blue. 

Fiery orange. Yellow, or blood-looking yellow. 

White, White, with adash of yellow and bliie. 

White, White, with blue and yellow in it. 

Dull dirty olive, ~ Dark. 
White, White 

Instead of presentmg the colours for his judgment, he was 
now desired to arrange the apparatus so as to make the strongest 
posnble succesuon of contrasts of cc4our in the two circles. 
CoIomB to an ordinary eye. Coloun to Mr i 'a tje. 

Pale ruddy pink, . Yellow. 

Blue green. Blue. 

YeUow, - Yellow. 
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Coloutt to an ordiMrr eje. Cdoan to Mr ' ■ eje, 

Wbite, Blue. 

Fate brick red, ' YelToir. 

Indi^, Blue. 

Yellow, Yellow. 

The following colours id the first colutun are complementa- 
TT to those in the first colutan of the preceding table. 
Colours to sn ordinarj eje. Colours to Mr '■ eye. 

Blue green, Blue. 

Pale ruddy pnk, Yellow. 

Blue, Blue. 

Fiery-orange, Yellow. 

White, Blue. 

Fale yellow, Ydlow. 

Indigo, Blue. 

It appears by this that the eyes of the individual lO questi<Hi 
are only capable of fully appreciating biue and j/dlow tJntK 
and that these names uniformly correspond in his nomencla- 
ture to the more and less refrangible rays general^ ;' all which 
belong to the former, indifferently, exciting a sense of " blue- 
ness," and to the latter of " yellowness." Mention has been 
made of individuals seeing well in other respects, but devoid 
altogether of the sense of colour, distinguishing different tints 
only as brighter or darker one than another; but the case ia 
probably one of extremely rare occurrence." 

In examining the preceding tables, we dixerve Booae remits 
which we think require eluddation. These are principaUy 
such as relate to the whites, which stand thus : ' 
Colour 10 BQ ordinary eye. Colour lo Mr ~—'t eye. 

White, Yellow. 

White, Very little colour. 

White, White. 

White, Blue. 

White, White, with a dash of yellow and blue. 

While, White, vith blue and yellow in it. 

White, White. 

The examinauon of this table su^e&tt eome important 
questions. 

1. What would be the colour which results firom the uukmi 
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of all tlie tajv ia ^hm ■jmhiIiiiiii. to a person whose BmBorium is 
incapable of appreoiitfing ^ose JifauKJiiii between acaae of the 
rays on which thor colour depends ? 

2. If the colour of all the rays thus united is wh^ that is, 
if it makes the same ttopressioD on the defective senstHiuni aa 
a p»fiactly wtiitc body, how does tt happen that tahite was seen ' 
by Mr . at one time as yeUow, at another time a> hive, 

and at a third time as whUe f 

8. If the union of all the colours is not wkite, but is a mix- 
ture of blue and ytiioic, the only colours which the eye of Mi 

I perceives, why is white seen different from a mixture 

of blue and yellow ? 

4. The sensorium of Mr is not only defective in the 

power of discriininating colours, but il wants the power of ap- 
preciating the joint influence of the colours which it does dis- 
ciimiiute, or of discovering in cimilanation a colour which it 
^ diseriminates when seen separately. Fine crimson, for exam- 
ple, i* described by Mr ' ■ as bhte, with a good deed of 
jf^ow, wbieb woald be described by a common eye aa green- 
iik; and in a riab grass green, no bins is recognized, but it 
acppetm oniy yeHouj. 

An answer nay be given to some of these questions by sipt- 
plifyiag the case. If the eye was devcnd altogether of the 
•cnse of «olour, the spectrum would appear light at the point 
of maximum yellow, leading gradually off to both extremities, 
and exactly as it would do to a sound eye if shaded off with In- 
dian iak. In this case it cannot be doubted that' such a spec- 
trum woutd appear toMte if thrown mto a circle and wfairied 
rapidly round. * 

If the eye recognised only one colour, such as yeUoro, the 
spectrum would appear j/ellow in the middle, and shading off 
as in the first case ; and if it were thrown into a' circle an^ 
whiHed rapidly round the whole would be yellow. 

If the spectrum now consists of two colours w^ich are 
akme recognized, viz. yeUow and blue, we know tfaat tbeir 
union' wBl not be green, for the eye is insensible to this tint j we 
cannot understand how it can be white ; and therefore we con- 
cave that the retina may be affected in some points with Uue 
and in others with yellow, an effect which may be produced ii> 
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snundeyel^ lodting at a whitb <Ajeo(''with afalMv^iH'M|f- 
pliedto one eye, and a yellow gla»'t(» llw wHnr. 

The subject is olmoual|r one attended witb great £ffics1ty, 
and requires much iDotv hiTestigatioB dian it hasyetrecnved. - 

The author of the description of Mr • ^s virioo r^ards 

tMs dcdGect of parUcnlar eyea as preseniii^ a formidable objec- 
tioa to the infefeoee deduced tmm Mr Herscbel and Dt 
Srewater'a experiments, relative to tbe overl^f^ng of Aie co- 
loured ^laoea in the spectrum. We Cannot at all understand 
what the objecUoD is vlueh is here alluded to ; nor can we con- 
ceive bow any inference front an obscure pbybii^ogica) faet 
eoald aet aside the result of a legitimate induction. 



AnT. 'KX\I.-^Farth«r Revtarks on Self-Begiatermg T/ier^ 
fttomeUrt. C(»:tmuDieated l^ tJw AciHffB. 

Sib, 
I sRODLD not have now thoagbtof troublmgyou-witb any re- 
marks beyond ibose I offered in a Bbovt notice with regard to 
roister thermometers in the last Number of your Journal, had 
I not «nce accidentally met with a pqwr on tlw sabject in an 
old volume of the PhUoiophieiU TVafuadiona^ to which ean< 
dour requires me iHiefly to advert 

Lord Charles Ca(vendiah, to whom -we owe some valuable 
contributions to meteorology in its earliest progress, has de- 
acribed, in the TrantactioM of the Royal Society of LokAm 
for 1 757,* ttiermomstars adapted for the measure cS maxhnuM 
beat and cold : it would appear tlmt Bernoulli bad previously 
UMide some instruments for the same purpose, but I am not 
awace of their nature. The prindf^e, however, which Lord 
Charies Cavendish proposed, was precisety ffimilar to the one 
described by Mr King, No. xvi. p. 116, the merit of whish I 
was ifisposed to attribute to Mr filaokadder, whose account 
appeared in an early number of this Journal. I feel myself 
bound, therefore, in rectification of the oversight I had com- 
mitted, to remark that thermometers acting by the quantity of 
a column of fluid expelled from the extremity of the tube, ap~ 

' Page 300, or AbridgenoenE, vol. %\. p. VH. 
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pear to have been tbe first regiBteriug ones described; natm 
ttiat of Six, which acu by indices, was not described . in the 
PkUomphicai- Traiuaeiiotu (or twei^j-five years tfterwards, in 
1782. I must first notiee the conBtruction of Lord Charles 
Cavendbh^s thetmometer, which had the merit of superseding 
.die necesnty of a common attached thermometer, which i&- re- 
quired in the constritction of Mr Blackadder and Mr King. 

A mercurial thermometer had the end <^ the tube drawn 
to a cajnllary orifice, and was capped by a small glass recep- 
tacle, exactly as-represented in vol. iz. plate ii. fig. 7- and 9- <^ 
this Journal ; abpve the mercury some alcobol was introdu* 
ced into the tube, which of course was expelled into the glaas 
(astern through the capillary opening as the temperature rose, 
and, as it could not draw it hack when die temperature de- 
clined, a space was left in tbe upper part of the tube, measured 
by a descendmg scale of degrees, which gave the maximum 
that bad-occurred rince the last observation, when added to 
the present temperature indicated by the height of the mercu- 
ry in the tube, which never rises so high as to be expelled )jy 
heat. 

This description, it' will be observed, corresponds almost 
precisely with that given by Mr King, and on the defects.of 
which I formerly made some remarks : my objection, relaUve 
to the UDoertainty of a fall of a drop of mercury from the 
orifice, I fiod was expressed alipost verbally in the same way by 
Lord C. Cavendish,* in describing another of his Uiermomelers, 
where tbe cafHllary termination. could not be so cbnveniently 
employed, uid which be proposed to rectify by.inserting a glan 
thread into the narrowest part of the tube, an expedient mme 
ingenious than practicable. This was em|^yed in the nam- 
man thermometer, where the mercury fell into a globe \k- 
tween the tube and the real bulb, .placed at tbe upper hextd. of 
a sypboD'Shaped thermometer ; but the ctnittructioa of this 

* " If no fiutber caatrivuiGe wat used, the mercnrj woold Ml iohi d» 
bait in Urge dropa. Which would nutke the incirument lens accurate ; tat 
the thennometer'B beginning to rise immediately after a drop has fallal, w 
jwt OS it U going to iiiU, (in which case it will return bock to the tabe,) 
will make a difierence of mch port of a d^ree nearly m that drop an- 
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mAer avHwanl contif yMio« I shall not now describe, as its ge- 
nial priaciple is die MXte as in a thermometer which has fic- 
curred to tnyseilf for eKhibking both maximura and miuiHtuia 
results HI the same instrumeDt wHhout the aid of indices, 
which I believe has not, before been attempted. 

In Figure 5 of FJate I. tbe dotted portions denote alcohd, 
the peeallel lines mercury. The upper part of the tube, for Uie 
nwaauremsnt of the greatest heat, is exactly upon Lord C. 
Cavendiah-'s fijan, and the alutudexif the mercurial part of 
the column A dmataa tbf aeturi temperature at aay moment. 
The lower part of the tube is beat upwards, aod passed into 
« cyJiadncd bulb B, clow to one side of it, as shovn in the 
figure. It likewise tn-minates in a ci^laiy orifiee, and, as 
by ^e ooDtractdoB of the sloefaol wfaicb fills the almost eatan 
bulb, the muKury is witbdrawa from tbe tube and falls to the 
bottoB, the measure £t minimum temperature in any period 
will correspond to the exisliug temperature, (owrksd as before 
by the height of the mercury A,) mitma tbe degrsee of tte 
lube next the bulb, which contains idcohol, measured by a 
small scale of their own. 

The adjustmmt of the instrument for a oen observation is 
necessarily somewhat compJex, It must first be reversed, and 
the bulb* heated with the hand till the ecJunui a( aloAol joins 
the quantity which has been expelled into tbe upper rastern ; 
retaining tbe same poution, the bulb must he cooled wiUi 
ether or some evaporating fiuid till the aloc^ol has retired 
from the lower extremity of the tube ; when, from the 
pmit^n, the mercury will obviously ^n with tbe portion 
which b^ore lay in the bottom cJ tbe bulb ; and by agaia 
heating it with the hand till It has nearly regained the tem^ 
perature of the air, whioh was known at first by an ofas«rTa>- 
liim of the suntmit of the mercury, all the unoeiteiiity will be 
done BWay-as to when the instrument has re^i;ained its proper 
tempoature, which in my former paper I noticed as an error 
of this prindple. By a little jmwtioe, tas, the degree of heat 
given artificially will be so nearly proportioned to the atmo- 
spheric temperature, that little time will be required to wait in 
making the adjustment. With regard to the neoesnty of ether, 
it is to be observed, that it does little more than couoterba- 
VOL. X. NO. I. JA». 1839- L 
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lance the use of a magnet to adjust Six^B iudicee, which otUsi 
requires to be a pow^ul one, and to meteorolo^Bts who ob- 
serve a dew-point hygrometer it will - be no inconTOiieDce 
whatever. The method proposed by Lord C. Cavoidish to 
adjust his DiDiinum thnmometer appears to be precluded in 
practice, where the tubes are of moderate bore, as it sup- 
poses the free passage of the mercury in drops through the 
alcohol in the tube. Perhaps in executing the thermometer 
I have DOW proposed, it might be advisable to have a detach- 
ed thermometer for the poduve temperatures at the moment 
of observation, and this would preclude the uecesuty of hav- 
ing any fluid but mercury in the upper portim of the instru- 
menL The less contact we have between the alcohol and mer- 
cury, I am inclined to think, tbe instrument would be more 
perfect, since the succesnve passage of two such fluids throu^ 
the same- tube must render it liable to be soiled. Indices, 
however, at least when they are fumiidied with ^rings and 
moved with tbe magnet, are, I think, the most detrimental to 
the perfection and general adoption of the re^ster thermo- 
meters. Not merely are they troublesome to adjust, and liable 
to go out of order, but their formation is always imperfect : 
for it is difficult to extirpate the air from the interior ; and the 
bulbs and tubes must be so large, for the admission of the in- 
dices as to destroy all confidence in their smubility. Tbe 
principal advantage I therefore hold out, in the adoption of 
thermoioetera similar in construction to the one I have here 
described is, that they may be made to any degree of delica- 
cy ; and the finest capillary tubes with small bulbs are in fact 
more suited to the principles of the instrument, than the larg- 
est and widest, which can he said of no other species of self- 
re^ttering thermometers. I need only mention how unfit 
rither Stx*B or Rutberford*s thermometer, as made by the best 
makers, are for nice experiments. The former has two contacts 
of alcohol and mercury, as in my thermometer, and two m- 
dicet beudes. For ascertaining maximum and minimum tem- 
peratures for a short period of time, and with any delicacy, 
such as in sending instruments, by means of small balloons, 
to the higher regions of the atmosphere, all the ordinary ones 
Are quite unsuited ; and it is not till register thermometera 
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are coouderably improved and slmpliSed, and much more ge- 
Derally adopted, that we can look for very extended deduc- 
tioDs of value in this branch of meteorolo^cal science. I am, 
Sir, your most obedient servant, A 



Art. ^Xy II. —Account of two remark(^le Rainbows, one of 
which enclosed the Phenomenon of converging Solar Beams. 
By David Brewster, LL. D., F. R. S. Lond. and Edin. 

On the Sth July 18S8, there was seen here the most brilliant 
rainbow that I had ever an opportunity of witnessing. Both 
the outer and the inner bow were perfectly complete, and 
equally luWioous in all their parts ; and they continued in this 
condition for a very considerable time. I was thus enabled to 
verify, in every part of the two bows, the fact which I pub- 
lished more than fifteen years ago, of the polarization of the co- 
loured light, in planes passing through the centre of the bow, 
or, what is the same thing, in the planes of reflection, within 
the drops of rain. Similar portions of the inner and the outer 
bow were thus seen to disappear simultaneously, when seen 
through a plate of tourmaline. . 

The peculiarity in this rtdnbow, which has induced me to 
describe it at present, has I believe never before been noticed. 
On the outside of the outer or secondary bow, there was seen 
distinctly a red arch, and beyond it a very faint green one, 
constituting a supernumerary r^nbow, analogous to those which 
sometimes accompany the inner bow. It will be interesting 
to ascert^n, if Dr Young^s ingeniouB theory of the commiHi 
supernumerary bow will apply to the present one. 

On the afternoon of Thursday, the Sd of October, a rmn- 
bow appeared in the north-east, with considerable brilliancy, 
and was accompanied with the rare phenomenon of the convei^ 
ing of the solar beams, described in this Jottmal, No. iii. p. 
136. As the point to which the solar beams converged below 
the horizon was exactly opposite to the sun, and, therefore^ 
necessarily coincident with the centre of the rainbow, the two 
phenomena, when thus acddentally combined, had a very te- 
markabte appearance. 
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Mt. XXVIII.— analysis of scientific books and me- 
moirs. 

ElemtnU of Nalunl Hittory, adapted to tie pretnt ttate vftAt Science, 
amlaiaing the generic Charactert of nearly the tahole Animal Kirigdom, 
and deieripiiotu of Ike principai Speciet. By Joan Stare, P. R. S. E. 
Member of the WerDerian Natural History Society of EdinbBi^b, Ste. 

2 vols. Bvo. EJinbuTgli, ISSS. Pp. lUU. With Plates. 

We know of uo wotfc couiected with the subject likely to be more lue- 
flil tbaa the pretenL Natural History, like the other physical sciences, baa 
within the last twenty years made sucb progress, and the di«coTery of.^w 
and the investigation of known objects, has occupied snch a large diare of the 
attention of the condnental writers, that the preceding worka on Natural 
Sdeuce ff\p bat a Cunt notion of the munbers, structure, and connection 
of living bdngH. In Frsnoe, partinUarly, expeditious hare Iwen fitted wU 
by goTemment fbr the piirpoae of investigating the natural produclfons of 
dlatant countries, and the philosophers at home, among whom aie the 
highest names iu science, have been no less industrious in availing them- 
selves of all the lights whidi minute observation and careful dissection af- 
ford for tradng the structure and fanctiont of living beings. This infbi'- 
RUtion, mattered through an immense number of volumes, toaay of them 
by uo means of easy access, and in foreign or dead languages, presedted 
powerful abatscles to the general acquisition of knowledge on this import 
tant branch of physical science. In the English langiiage, except Dt Tat* 
tcm's trandation of Gmelin'a edition of the Syatema IVaturtB of linnieoa, 
taiibe Elemtntt of Natural Bietory, by the late Ur Cbarkv Stewart, also 
a (lauiiati^a from Linnvus, there existed no general wor|c calculated to 
excite or g^tify ft taste for natural history by an explanation of its princi? 
pies, or an enumeration of the genera and species. The General Zoiiiogy 
of Dr Shaw, in fbutteen volumes 8vo, was left imperfect by the death of 
tiie author j hut, independent of other ol^eetioni, the espence of a work of 
nich extent, illnstntad with .figures of the aninnk, mutt have cwfiMd iu 
eirciUatioD within narrow limits. In the French language Cuvicz's Higne 
Animal is a masterly outline, bijt totally useless lo the student as tut as 
regards genetic characters and the enumeration of species. An English 
translation of this work by Mr Griffiths, with figijfes and descriptions of 
new animals, is now in progress. OamtriV a Bkmeati iicooflned loan ex- 
foaitioo of gentral principJea; and the German manual 4^ Blumenhad), 
translated some jic^s ego intoEngli^, is merely a »hort sketch on the Lin- 
luean principle tor the use of his pupils. In short, a work was wanted, iu 
which,beBidesgeneial considerations on the form, at lucture, and arrangement 
of natural bodies, and other elementary infbrniation, the generic characten 
of diewh(de diould be given, as well as desctiptione of the principal species. 
73us we undetnan^ tram hv prefatary np ^ was the intention of Ur Si^rjt 
in the present work ; and, so far as we have had lei^t^te to examine, it seenu 
well calculated to serve all the purposes of the student or traveller, by en- 
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abling litem to identity ud dut the greater number of species Ibey are 
likely to meet with. 

Thii work, trata the molti&rioiu nature (tf its conteoU, h Maicely nu- 
eeptible of analygia ; u it i* itaeif a scientific analyaia of all the late diaco- 
Teries and improveraenta in Natural Hiatory, Combining wiib the gene- 
ral rioffa of Curier the iovestigationa of other writera ffn the different de- 
partmenta of Natme, ve we preaented, ander the modeat title of Eiementa 
with a eonneclei] view at the Animal Kingdom, cbaractera of nearly the 
nhfAt genera, and the greater portion of the aieertajned ipeciea. With- 
out enteriug into detaila upon the minutia of generic and apedflc distinc- 
tioiis, we ahall give a short analytical view of the principal claases. 

Natnral Hiitory, Mr Stark remarki, in iia raoat extenaive sense, inclndefl 
the whole materia) world. All that is on the earth or around it — the atnio- 
apher^— the heavenly bodies — lanil and water — is the province of the natu- 
nibti The ettribntea of animated beings, — the constituent principlei of 
unorganized bodies and (heir affinitiesj — the " stars in their courses,"r- 
a»d even man himself, whose power and intelligence raises him so &r 
above the lerel of the beings aiaundhim, and connects him with the Sapreme 
Intelligence, is in his mortal part sul^ected to the aame general laws which 
regulate the other parts of the organized creation, and his history, animal 
■nd intellectuol, forms pan of the great Science of nature. " A field so esten- 
aive, compared with the limited powers of the human faculties, is too vast 
fbr the snlgect of individiiHl research ; and in detail, its oljects are so nu- 
merona, that to poasess a knowledge of even a small portion of thele, haa 
been oonridered a competent taak fi» a life spent in inveatigation." 

In this view all the sciences have their origin in the atndy of nature ; 
bat to ftcilitate the acquisition of knowledge, it has become matter of ne- 
ceMity to Enbdivide and arrange the objectaof the material world into por- 
tions suitable to the human powers. Hence has originated the dirisionof 
Phy^cal Science into Naioral Philosophy, — ChemiBtrj, — an^ Natural His- 
tory, properly so called ; the lost being limited to the consideration of the 
Animal, Vegetable, and Mineral Kingdoms, as they have not unappropri- 
ately been termed. " To examine and arrange these in connection with 
the laws by which they are governed ; to investigate their structure, their 
history, and their uses, is the province of the naturalist." Natural History 
ia besides diEtingUiahed frdm the ether two great divisions of physical 
M^ence, in that, while the several branches of NBtnral'Philosophy rest 
dikflyon calculation, and Chemistry on ezpeiiment, its basia reals princi- 
pally upon observatiMi. 

The term Nature, i/lt S. remarka, bears various aig»i6cations. It la 
untetimeff used to signify the properties which a being derives fnym ori- 
^sl confermntioB in opposition to those which it has acquired ihim art ; 
aometimes to express the Whole objects which compose the universe ; at 
Mher times the laws which r^ulate this universe ; and these laws being, 
ib potnt 6f fkct, the will of that beneficent and omnipotent Being who 
fbrmed all this " gsy ereaUon," the word Nature is frequently employed 
fay a figure of speech to designate its Great Author. 

The first great division of natural ottjeda ia into organic and inorganic 
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bodice; the fint incloding AnimaU uiA Plaalt — the second MineraH. 
These are fuirher arranged into three priucipal divisions, appropiiatelj 
enouRh called Kingdoms. AnimaU haTe been defined, as organized bodies 
possessing life, Knsatbn, and toIudiu? motion -.—VegitabUi organized 
bodies endowed with a vital principle, but deatitute of sensation and the 
^ner of locomotion : — and MineraU as unoi^nized bodies destitute of 
life, and of coarse of sensation. Animal lif^ is distinguished from vege- 
table life by many considerations, of nhicb we onlj mention two — Life in 
thefirst isactive — in the second passive. Thenourisbmentof plantsisdm- 
ved tbrongh the medium of their roots ; that of anirosls throng a central 
organ of digestion destined to receive the food. All living bodies, hoT- 
ever, possess some characters iu common, as absorption, assimilation, de- 
velopement, and reproduction : all have a limited and determinate term 
of life according to the species ; and while nature as a whole exhibits the 
picture of perennial youth and interminable existence, each individual 
leaves the scene to make room for others at an allotted term. 

After detailing the forms and structure of these three great divisions tS 
natural bodies in ageneral introduction, Mr 5., under the head " Animal 
Kingdom," gives, as the basis of the arrangement which he has followed, 
an outline of the method proposed by Cuvier, founded upon tbe compa- 
rative organiHtion of the animal races. Animals are thus divided into 
I. Those possessed of a skuU and vertebral column, in which the nervotu 
matter is inclosed, or VEaTEB&ATA; and 3- Thoee destitute of a verlehnl 
column and internal bony skeleton, or iNVEKTEaaATA. These last are 
divided into 1. Molluscous Animals, including those in which the muscles 
are simply attached to the skin, and which are either without other co^ 
ing, or have the soft body protected by a shell. 2. Articulated Animals, 
in which the covering of the body is divided by transverse folds into rings 
or s^;ments, to the interior of which the muscles are attached : and S. 
Radiated Animals, or those in which the o^ans of movement and sense. 
tion have a circular or radiated form ronnd a common centre, tbia divi- 
sion includes the Polypi or Zoophytes. 

The first clssa of Verlebrated animnls ia the Uamraalia. To thia class 
is prefixed an introduction, giving a short history of the principal writers 
on ituE branch of natural history,— a description of the general forms and 
Blructureof the animals of the class, — tbe methods which have been propos- 
ed for cUssifying them by various authors, — and their usee in the economy 
of nature. This is fotbwed by the detailed characters of the orders, faiiii. 
lies, genera, and species. The Mammalia are arranged by Cuvier into 
right orders — by Mr Stark into ten — Cuvier having placed the Cheiropteit 
and MuTEUpialia as two families of his order CarHoisiers. These orders 
are, 1. Bimana ; S, Quadrumaita ; 3. Cheiroptera; i. Ferm; S, Marn- 
pialia ; 6. Glira ; 1. Edentata ; S. Pachydermaia ; 9. RuminanHa ; 
10. Cetacea. At the head of the class stands man, the isolated speciM at 
the order Bimana, so different even in physical contbrmation from oU tbe 
other trihea of animals. " Man stands alone in the ordfer and genua t« 
which naturalists have referred hia species. Distinguished by reason and 
the power of speech, this wpnderfUll; constTucted being seems the bond 

L;,q,-z.= bvGoOg[c 



Stark-g Ekmenta of Natural If iitori/. 167 

of connection between the matwul and immateriiil worldi. While the 
inferior animiU enjoy unalloyed the bleEsings of life and pieseut enjoy- 
ment, man combinea the past, the present, and the future, in hii calcnla- 
tiona of happinen ; and while some parts of his ontanizatton connect him 
with the creataret around him, and sober his rule over beings with animal 
teelings of pleasure and pain as acule as his own, his intcllectnal powers 
trace the EHrinity in all the parts of creation, and connect him with the 
Great Author of his Being."—" The physical stmcture of man also widely 
separates him tVom the other portioas of the mammiferoua class. But 
these Tariations in form and proportion are neither so prominent nor m 
totally different in character frrfm the other animal atnicturfes, as to account 
for the superiority which he enjoys. Destined to be nourished on sub- 
stances used in common by other animals, the mechaniEm of his frame 
must so far correspond with theirs, as to be able to convert these substances 
to the fluids which support his animal life ; and his organs of sensation 
must necessarily be anali^ous in some degree to those of branga on whom 
the material world is destined to make similar impressions. But no mal^ 
rial Q^ns which Man possessea, abstracted from the mind of which they 
0xe but the instruraenis, can account for his intellectual supremacy ; and 
all those hypotheses which would trace Man's intellectual and moral powers 
ftom the absolute or relatiTe size of the brain or other msteriol organs, have 
miserably failed in connecting mind with matter, or thought with organic 
■tructnre."— " In other respects Man appears to posaess nothing resemb- 
ling the insUncl of animals. He is not stimulated to any regular or con- 
tinuotw exertion of industry by an nncontrollable impulse. His knowledge 
ia the consequence of his own sensation and reflection, or of those of hil 
predeceswvs ; and from these results, transmitted by language or esampK 
Bwl applied to his various wants and enjoyments, have originated all the 
arts. Language and letters, by afibrding the means of preserving and com- 
municoiing acquired knowledge, hold out to the human race indefinite 
sources of improvement." After some remarks on the varieties of the hu- 
man species, Mr S. adds, " Some French naturaJisU have endeavoured to 
raise the varieties now observable among the human race into diflferent 
species; but, as Cuvier justly remarks, ihe indiscriminate sexual inter- 
course and consequent production of an offipring capable of propagation 
prove mankind to be but a single species. And it is remarked by Blumen- 
bacb, that all national differences in the form and colour of the human 
body are not more remarkable, not more inconceivable, than those by which 
varieties of so many other organized bodies, and particularly of domestic 
animals, arise as it were under our eyes." 

The second order of Mammalia is the Qtiadmmanous Animals. These 
approach nearest m bodily structure to man. Of the first familjuit is re- 
marked, that, " if the conformadon of the body always implied corre- 
sponding intellectual attributes, the Simia or apes should approach the 
' nearest to man. But this is not found to be the case; and though the fa- 
mily of apM have, like man, their anterior hands free, and opposable thumbs, 
ttiongh in a less degree, yet it is not found that their sagacity is superior 
or equal to some other tribes of mammiferoua animals. The structnre of 
their body, indeed, eitables them to perform many morementt aimiUr to 
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mA, but this, ivbeti it apprMobea tbe BUtges or the bwtmn tMc, is in ge- 
netal the mere effect of iraitiition or edocstion in indiriduaU Withdrawn 
from their kind. FMsesged of hands at bolh txtfeniities, Mpafete, iver« 
they directed by iBtelligencc, of turning the soit or the inhabitttite of the 
fbreft to their use, they ore inferior in lagadtj to the beaver and many. 
«ther animali nhich live in society. The social tnatinct of tbeaiKsitideed 
Meats limited to the tendonc; which trugiveroua snhilals have in general 
to liv« in wandorfng troops, for the purposes of mutnal protection." In 
■Hm division an interesting acoount is giren of the great onrang-ontang, the 
Srmia Satgrtu of Linnceua or fhe Pongo of Wnrmb', a g^mtic aAimal, 
frhoie height, when fiill grown, exceeds seTen feet md a hrif. 

The third order, Gfteiroplem, including the Galeopilhed and BtrtB, (0 tbe 
■ti^alar membrane extended between their fore-feet and finger* in fhe form 
of wings, which enables them to Qj like birds, adds two pectoral mammc, and 
havf the male orgui of generation similar to the preceding ordw. Next 
comes the order ^«ric, part of the (J^omauMrj of Cnvier, divided into three 
fetniliee, Instdiaora, Carnivora, and Amphibia. We wonld willingly here 
copy some of the notes in which the biatory and hsbiti of the most la.-^ 
teresting spedet are detailed did onr limits permit. Regarditig that very 
nsetiil and widely distributed animal, the Dog, it is stated, that " the 
(lameslication of this animsl is, in Cnviet't opinion, the most onnplet^, 
the most singular, and the most useful eonqueat man has ever made- AH 
the species have become his peculiar property ; and each individual, de- 
voted to his master alone, eceommodatea itHelfto his manners, prtiteeta hia 
goods, and remains attached to him till death. This conofction arises not 
irom constraint, nor from the want of man's protection ; for the dog hm 
Daturally powers of defenee and attack superior to most of the quadruped*, 
but from a species of confidence approaching to Mendship. Its strengtb, 
its speed, and its smell, have made it a powerful ally in the snbjogation of 
the other ani mala; anditla theonlyanimal which has tblloired man throng 
every quarter of the globe, aijd the only one whose existence and propaga- 
tion does not seem to be determined by certain limitations of latitude." 

" The bodily strength of the lion, hia ettmivorous r^men, and predt- 
coons habits, place him at the head of the beasta of prey. Lesa savage than 
the tiger and other carnivorous animals, the lion seems to derive no grati- 
fication from the. destruction of animal life beyond the immediate eta vingi 
of appetite ; and hence, compared with the cruel dispositions <^ many at 
the minor inhabitants qf (he fiirest, he has acquired a character of generok 
rity superadded to his courage, which has long made him be regarded u 
the noblest of the feline race. Unlike the tiger, whote social attachment 
lasts only during the period of reproduction, and whose thirst tbr blood 
often leads him to destroy bis own iqsue, the lion is permanently attadied 
to his mat« i while the maternal feeling of the lioness is strikingly display- ' 
od in the subsequent iiiry of this noble animal when by any accident she 
is ' bereaved of her whelps.' " 

The fifth order, Starsupiaiia, are those singulariy comtrocted animals 
fa which the young are (or some time protected in an abdnmhml poudi, 
in which also the mammee are placed. The Olirerot gatwmt fbmi the 
BXth erder. To tiiit divioon belong the beaver, dit&igaUied ftr ite in 
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tiBtgrneetoA toeMlinitiKt'-^tiit Lovtonig, wcIT kMmf fbr its migratory 
baUu^-tlM Tat, the mMue, the homcter, the mannot, ai well ai tbe tqulr- ' 
Ml, tbs pcPTOBfifts, and the !«««• The pecidlarltiei of theM airimala are 
deKrtbed in notes at ooiMkUnU* leagtb. 

Order sevantb, Edentaia, includes the Bradyptt* or doth, the Armadillo^ 
Ifae Echidna, and the Omithaiynduu, the •hignlu' anatom; of the two last of 
which has been ■» ably iUmtmed bj the diae<!tionaaf Kr Ererard Honw 
widDrKnax. Orderei^th, Paei^(bnwi,diTid0dinto tl)ree&m9lM,TlK. 
Prebteiita, Packgdtrma, ud £WdM|fi(b,'h)clBdea the lai^eit of qdaAn- 
pads, the elephant, the nunomoth, and the hippopotamni. We cop; the note 
tagarding the fint of lb«M :— " The Elephant is the largeM of exitting quad* 
tiipadi, md has been hnown ftom the etrlieat i^m. The Aiittte species is 
fiHnd AroughoBt tb« wboleof SoMbera India and tbeBeighbonringitAandil; 
hm chough axtenuTelf enplofed it oui scsfoety be cmaldeKd as a domffifitf 
■nunal, «a it dees net breed in captivity. The supply i» thereftre k«pt Wp bf 
the eaptnre of wild odh ; and elepban t-hairting fbnna a princely sport amon^ 
•be iahahiunts of A«iB> The elephant inhabitk foteeta in ttfO neighbour' 
Iwod of moi, and stnim «hh greM eMe. It b a gr^^loui aoimij, soA 
is generally fbviid in hoda, aometimes to the amotint of hnndreds together. 
Ili extreme docility rendsn it easy to be tamed ; and namenniB facts have 
beeniektedof its sagacity In a state of domestication. The spedmen long 
In Mr Cross'! eolleolioB at Exeter Change, and which be wu fbrced to kilt 
to preserve the bftttding, was between 10 md 11 feet !n height, and weigh- 
«d by computation between fonr and five tons. Its daily allowance of food 
was thrte tnuseeof bay, about SDO lbs. of canvits snd other fVesh veget»- 
blea, snd A-om 60 to 80 gallons of water. A strong elephant can carry. 
9000 pounds weigbt and travd 60 miles a-day ; though in long marches ittr 
ten are apt to became tender^ The period of gestation is twenty months. 
At birth the yoong elephant is sboat three feet long, and it lueks with its 
Movth, puttit^ back the proboteis when doing so. ' It arriyes at foil growth 
in about twenty yean ; and lives, aceordhig to the q)inion ^(ertained in 
India, for three centuriea, ititneising the sueceaalve rise and decay of the 
ephemeral generations of men. The tnaks, an object of eonmierce, are 
changed but once during the life of the animal, but the inolar teeth are 
renewed as e(le« as detrition renders it necessary. These teeth, however, 
are not renewed in the twoal manner, by the new teeth pnshiog ont Ae 
•Id ones, but by a lateral aaccession &om back to flrant. The moat won' 
derfid port of the Unetnre of the elet^ant ia its proboacis, which to It 
smeB in the purposes of a hand ; and while it is able with this powerM 
initrument to lift the greatest wrights, its lip possesses all the delicacy of 
a llnpier, anl is capable of seiaing the smallest substances. — The white 
Tariety is rare, and. is held in much eiteeni by the eastern sovereigAs^ 
Horace aUudeti m its exhibition in ancient Some, Epist, i. B. ii." 

To this division also belongs that very useful animal, the Hog. " The 
fecundity of the h<^ ie very great. A hog belonging to Mr ThomirB Rich- 
dak, Leicestershire, had prodirted, in die yetr 1T9T, three hundred and 
fifty young ones in twenty Utten ; fiHir yeara befbre it brought forth two 
hundred and ftte m VmAw mters ; and in Vauban'^ i^pinion in twelve gfr< 
twrallciMthe jpodoM «f ■ idi^ pt!r«tRdd pmdttde a* loMfiiK Eiirop* 
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ooold (uppott. Amoi^ the auoAU the bog im in mnoh wtecm ; it wh 
the pecutUr sBoifloe to Cem ; and in the uknd of Crate it wm regtfded 
■■ Mered. In ancient Rome the art of nulng and fattening them wm 
mndi itudieil, and % dmsed li<^ wu among the nioit espensiTe of the 
imperial dishM." 

The third &adly of thi* order ineludea the hone, " The di&rent r>cea 
•f the horte are numeroiu, man of the jirincipal countrieB in the world 
poweuing breeds peculiar to- themaehe*. But the Arabian race has long 
been oonsidered at the noblest of the spedea, and as oombluing Ihe qoall- 
tiei (rfendtmnoe, vigoar, and temper, in a hitter degree than any of the 
other varietiea. As tweedera of honn have secMtaioed that the quaUtiea of 
the Arabian horse may be perpetuated in his descendants, in the eountiiea 
of Europe where attention is paid to the ruiiog of this valoable animal 
for varioui purposes, the deterioration which a northern climate indocci 
in asnative of wanner latitudes ia coualeracted by abasing with the origi- 
nal breed. From the importation of the pore breed of Arabia into Europe 
and the different cnHsingB of theae and their deecendanta with the natiTe 
breeds, baa ariaen all that variety in appearance and qualities of the hone, 
which fits them for heary draughts, the plough, ot Ae saddle." 

The ninth order of Mammalia ia the Huminatitui or Kurainating ai^ 
mals, including that large groupof quadrupeds which poaaess the angolatfik- 
culty of masticating theirfood twice, and among theae thegeat, theoi.and 
the sheep. At the head of this order atends the Arabian Camd, which has 
from agea been the medium of commercial communication between the 
' countiiesoneithersideof the great deserts of Arabia, ndhaa beenemphati- 
eall; tarmed the jAip of the deiert. We notice here alao the HeiDdeer, the 
only one of the genus Cemut which has been dixnesticated ; and the Gi- 
rafie, known to the Greeks and Romana, and which has after a long inloral 
been again brought alive to Europe. The lost order of mtmmifowu ania 
mala ia the Cetacea, whicht to the form and habita ot fishes, join some at 
the essential characteristics c^qusdnipeda. This order indudea the Otd- 
phin, the Porpoise, and the Whale, the lai^j^t of animala, the mass of the 
body of afbll grown specimen being nearly equal to that of a hundred el^ 
[dianta. 

" The total number of mammiferons animala described by Denmtrest 
(and Mr S. has inserted the whole ascertained species) ia about 8&0, includ- 
ing, however, many spedes imperfectly ascertained and thefbsail Mammalia; 
of which belongiDg to the order Quadrumana are 141, — Cheiropten 97, — 
Fene 176, — Mwsupialia 47, — Rodentia 149, — Edentata 84, — Fachyder- 
mata 55y~Ruroinantia I>7, — Cetacea 68. Of theae about 330 are fhigi- 
voroua or herbivorons, 80 omnivorona, 150 insectivorous, and 340 caroivo- 
roni, in a greater or lesser degree. The number of terrestrial species do- 
mFstieated by man (but perhaps indnding all that are really naeflil) 
amount mily to thirteen. 

We have thus shortly enumerated the principal divisions adopted by Mr 
S. in the data Manimalia, without attempting lo give any of the scientific, 
gmeric, and spedflc deacriptions ; and omitting entirely the general con- 
aideraUons on the anatomical ttrocture, find, and habits of the difitrcait 
gioupa. For theae we refa to the book itsd£ We only remark, that Mr S. 
has very properly fbllowed Cnvier and Desmareat in the diitinctims of ge- 
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Mera and specie* ; and that in the popular detaili mnch of Ae mnderfU 
Minted bj tnTellera it Mftene^ down to the eapabilitj of wber belief, with- 
out lessening the interest excited b; the real wonder* in the itructute 
■nd instincts of living being*. 

TheBecondclasaofVcTtebrated Animals, BiKDB, next followB; and here 
the scientific detailB sje also preceded bj an introduction explalnii^ the ana- 
toinical peeidiaritiesofRtructnre, the general forms and habits of this gronp 
of animals, with expUnationB of the terns used in description, and a his- 
torical snmmar; of thechief methodaof srrangemeot. " The arrangement 
of Birds into orders (lays Mr S.) has for its basis the conformation of 
the bill and feet, wbi^ are adopted to their diSerent modes of living and 
fitod. Birds of Prey are tduuseterized by a hodced bill, and feel armed with 
strong and crooked nails ; Climbers are thoK, the stracture of whose feet 
is calculated ibr motion on an inclined or vertical surface ; and web>fboted 
birds are evidently adapted for swimming. Others again have the legs 
very long and naked for wading ; and a lai^e number, with the claws short 
and feeble, live chiefly on insects. But though it be thus easy to separate 
the more strongly marked groups ioto extended fiunilies, yet it has b^en 
found extremely difficult to distribute them in snhordioate groupt, so as 
to ftcilitate the knowledge of species in a class so widely extended. In 
adopting the arrangement of Temminck, therefore, though his Orders are 
more numcrona than those proposed by Cuvier and Vieillot, yet the &• 
milies of the latter are in much greater number; and in an elementary 
work it has been judged proper to follow that system which involves the 
least change of the established nomenclature ss likely to be most generally 
usefkl." The number of orders in this class, which it is not necessary to 
enumerate here, is sixteen, and Mr Stark gives, besides the generic charac- 
ters of the whole class, descriptions of all the European species, and the prin- 
dpol foreign species. Thenoteaon this portion are exireoiely interesting, and 
convey much information not generally known- We copy one or two of 
the general remarks. " The Class of Birds, though not eo apparently use- 
fbl to man as the Mammalia, serve important purposes in the general eco- 
nomy of nature. llMMe whose food is chiefly insectivorous check the ex- 
cessive reproduction of the insect races, and for this purpose migrate at cer- 
tain seasons to places where thdr food abounds. The indiscriminate de- 
Mructiontrf' crows and sparrows in some districts has accotdingly been fbunil 
to give rise to an iuflnitely more pr^ndicial multiplication of creatures still 
more destructive. Some flunilies of birds destroy field-mice, snakes, frogs, 
, mnd lizards ; and others again are led by choice to feed on cwrion, or dead 
'animal matter. Birda are, besides, extensive agents in the spread of v(^»< 
tables and even animals. It is well ascertained that wild ducks in their 
emigrations carry impregnated spawn into remote ptMids, and thus stock 
them with fish ; and many, by swallowing seeds whole, and subsequently 
expelling them, are the means of spreading vegetation over an extent of 
surface which scarcely any other means could accomplish. A great por- 
tion of the class and their eggs may be used as fbod, and the feathers of 
many fiKin an ot^ect of commerce."—" The Bights of migratory birds ' 
have been noticed ftom the earliest periods. — ' The stork in the Heaven 
knoweth her appointed times, and the turtle and die ctuie and the smd- 
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low abwrn die t»e of dior (BBuig / aai, M if tkeh p 
sir or die ■traerare of tbdi bodkfl rade dben * 
tBtihang^af vnlki, tba numwae e ««d ■»«£ binfa haw bug been 
oonndered loafibrd prea^ea of the eaming Uoan or the rn^tiuurf dte 
bmpnt. Ilie tnrtitstion of a Cdkge of Aagna at Bone nay Ibvelbre 
be eonceired to fan* rebrenoe toaonMAmg bettac tlMB ncn BnpenlitiaB ; 
and tho^i the fligbt of partkukr ipedes migkt, ID Ac bnda of intent^ 
ed iDdmdncla, be made to praage tbe widted^br remit if « battle, m dti 
Act a mvdi afavidy detarauned mi, jet is ibe abaeaeeof the benmetv 
and tbenaonwter the appeannceor ditappearanee and crice rf bir^ ma tbo 
*i%aiA to the hntbandaien to mw hia fielda or to aecare hia enft. 
Jim nric p* *iiwm4j Tcnit tenmJo. OpuL 

" In thisconntTy thegreat migrations of birds i&ke place in spring andau- 
ttnun. Tboce which atrive in spring come from WBimer climates, and af- 
ter incubation leave nt in autamn ; and another host, chiefly Palmipedes, 
from the arctic r^ons, arrive in antnmn, and pass the winter on our lakes 
and shorea, ilcparting again in the spring. Each spedes has a particular 
mode of flight in these annual jaumejB, and a certain period of arrival and 
departure. Assembled in large flocks the cranes cleave the air in the tona 
of a long triangle; wild^ese fly in angular lines ; and the smaller birds 
associate in less nnmenras femiliea, and reach their destination by less coa< 
tinned flighta."' 

The third dass of Vertebraied Animals or Reftii.eb ts tceated u the pre> 
ceding classes. The orders arc four, viz. Chelonian Beptites or Tortoises ; 
Saurian Reptiles or Lizards ; Ophidian Reptiles or Serpents ; and Batrs- 
chian Reptiles or Frc^s. To this class belong the crocodile of the Nile, 
£noWn fnHD the earliest times, and apparently much more common former- 
ly than at present, as Scatuvs during his sdileship displayed no fewer than 
five of these animals in an artificial lake for the gratification of the Roman 
popniace ; the celebrated Chamslton ; and the most dangerous serpents. 
I FiSHEB form the fourth class of Vertebrated Animals. These axe divid- 
ed into two sab- classes— distinguished as Cartilaginous or Osseous, and 
into nine orders, according to the ferm and position of their branchife w 
gills, and fins. On this important class of animals the general details ore 
full, and the list of species uumerouii. We quote only one passage. " The 
amazing reproductive powers of fisheft are well known. In the ovary of 
the Coil in December were found 3,6BG,T60 ova; in the Flounder in Alarch, 
1,357,400 ; id Ibe Hening in Octobtf, 36,860 ; and in the Tench 383,252. 
And Bloch relates, as the result of an experiment n^arding the reproduo 
tive power of the Carp, that, in a pond of seven acres, in which were plac- 
ed four males and three females, the increase was 110,000 young carp.'—a 
number far too great fbr the size of the pond, and the necessary sn^ly of 
food. But this astonishing capability of increase is modified by a thousand 
circumstances which reguhite the number produced (o the supply of that 
food. Myriads of these ova form the food of different species; and myriads 
more of the young may be supposed to be destroyed in an element wber* 
almost all are destined to become the prey of one another. Bat notwith- 
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standing tlwM dodustioni, t^e iiii{)Wtanc«of thiveUM tt an (Aject of com- 
merce, and as a supply of food, hold out an ineshaugtible field for the en- 
terprise of natiMM nhow territories approach the sea. 

" Of the amgralknu of Aabes, and the caase* vhidi prompt tfaew annual 
influsea of certain fishes on oartain cosals, little ia with certainty btiown. 
Probably they are r^olaled by the saXne causes which influence the niigr^ 
tions of birds, — to find food and proper places (or reprodnclimi ; aiul the 
some instinctive impulse which induces the salmon at certain seasons to aa- 
peud iif&», may bring myriads of fishes to the shores for the same purpose. , 

" Little is known with regard to the comparaiite age of fishes. The 
carp hai been known to rea«h soo yeara, and the pike to S£0 ; and if the 
frhale be found of lesa size now than in former ages, when their fishery 
was but little sttended to, it may be Miyeetured, that their age ia sdll 
more considerahle." 

In these four claaaes, iriiich compose the fint volume of die work, bendta 
the recent genera of animals, Mr S. has alao giren in their place the cha- 
lactan of the fbesil geueta, and has thus, by placing the former with the 
present races of animals, connecteii Natural Hialorj with Geoli^y. The 
volume is concludod with a chapter on the Prepamtion and Preeerfatioii of 
Objects in Natural History ; a List of the principal Writers on the di&rent 
classes ; and characteristic Engravings, exhibiting the various forms and 
B^ucture of the animals, upon which the leading characters of thev dis- 
tribution is founded. 

The Second Volume contains the InTertebral aDioials, under the heads of 
MoLLuscA, Abticulata, and Radiata. The first division contains four 
classes, viz. Mollusca proper, Couchifera, Tnnicata, and Cirripeda. The 
second the Annelides, Cniatacea, Arachnides, Myrispo<la, and Insecta. 
And the third division includes the Ecbiiioilermata, £ntozoa, Acalepha, 
Polypi, and Infusoria. This Volume is concluded fay a short sketch of 
the VegetaUe ^ngdom, exhibiting the arrangement of Linncus, and the 
Nativsi orders of Jussieu ; and an Introduction to Mineralogy and Geology. 

After the analysis which we have given of the first volume of this im- 
portant and valuable work, it is almost superfiuous to add any farther re- 
commendation of it. There is indeed no English work that comes in 
Gcmpetition with it, and therefore it must be r^arded as supplying an im- 
portant desiderstum in the literature of Natural History. To the Student 
of Nature, and particularly to the Traveller, we would recommend it as 
invaluable. Even the learned naturalist, who may possess rasny of the 
beat materials to which Mr Stark has had access, will find it a most useful 
manual ; while the general reader will obtain much amusing and in- 
atructive infiMrmation, in the account which Mr Stark has given of the 
structure, ttanetiong, manners, and habila of many of the species. 

The lechnical arrangement of the materials is judicious, the style is 
simj^ and perspicuous, and a right tone of feehng pervades the whole 
work. 

Hie volumes are terminated with ct^ioos Indexes, with Deseripiions of 
the PUtes, and ■ List o£ Werkt on Natnial History. 
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1T4 Proceedinga o/* SodtUet. 

AnT. XXIX^PROCEEDINGS OP SOCIETIES. 

I. Proeeedingi of the Bm/aiSoekls of Sdinlnrgk. 

NoBtmbtr SWA, IBSS. — At s general meetinj; ef the Society lield ttuf daj, 

the following were elected Office-bearers and Counsellor*. 

Pbksident -^ir Waltm- Scott, Baronet 

Vici-Pkbsid^nts. — Right Hon. Lord Chief-Baron, PnrfesMv Rossel, 

The Hon. Lord Glenlee, Hon. Lord Newton, 

Dr T. C. Hope, H. Mukenne, Esq. 

General Seckitaktv— Jobn RobiMm, Esq. 
SzcKETAsKa TO TUB Obdihjby Hbetiwsm.— P. F. Tytler, Esq. 

Rev. E. B. Ramsa;* A. B. 
Tbiasdber.— Thomu Allan, Esq. 
CuKATOK OF the Mdbium AND LtiBABv- — JaDiet Skene, Eaq. 
CooNSBi-LOBS.^^ir T. M. Brisbane, Bart; Dr AliwMi, 
Hon- Lord Meadowhanlc, Dr Bmnton, 
Dr Graham, Dr Brewstor, • 

Thomea Kinnear, Eaq., Captun Basil Hall, R. N., 

James Hnnter, £rq.. Sir Henry Jaidine, 

Sir William Hamilton, Bwt., Professor Jameson. 

Dee. 1. — A paper was read, entitled " Obsemtions OH TopographlaJ 
Modelling and Delineation." Bjp William Bald, Esq. M. R- 1. A. and P. 
G.S. 

S. Proceeding* of the Cambridge Philomphietd Soeiely- 
Navemher 10, 18S8. — The Reverend Profeasor Camming, Vice-Pren- 
deni, in the chair. 

A paper hj J. Challis, Esq. Fellow of the Trinity College, was read. On 
the law of the ptanetary diilanceiiu applied to the Sateliitea. In thecaseof 
the planets, it \% well known that if we take the exceaaes of their distances 
above the distance of Mercury, these eiceasea form a geometrical series, of 
wtiicb the common ratio la S. Mr Challia has examined the diatancei of 
the aateilites from their centre, with a view lo ascertain whether a aimilar 
law prevails with regurd to them ; and from the rfsulta of hia calculalionE 
it appears inconlearible that this, curious analogy, hitherto entirely unex- 
plained, obtains in the secondary at well as in the primary aystems. The 
common ratio in the case of Jupiter is sj nearly. In the case of Saturn it 
sppeari to be S for the first five, and 3 for the last three. In the case of 
TJtanuB the ratio is 14 nearly. Mr Challis su^esta that the apparent irre- 
gularity in the case of Saturn may be connected with the diatorhing infln- 
ence of his ring. lb the aystem of Uranua it is necesaary to suppoie 9 
satellites ; and thni, in the same manner in which the law applied to the 
-planets led aaironomer* to conjecture the existence of a planet between 
Mars and Jupiter, it leada ns lo suppose, when we apply it to the satellites 
of Uranus, that there exist, aa yet undiscovered, two satellites between the 
fourth and fifth, and one between the fltib and sixth of those at present 
known. 
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Mr Wfaewell giTp an accoant, illtutnted by dnwingi, of the Phenomena 
ofgtaaile veim in CornwaU, etpeciall; at TrewBTss Head, PalrQear Forth, 
and Wicba PooL 

Noacmber «4, ISSS.— I'he Bishop of Lincoln, the PreaideDt, in the 
chair. 

A memoir was xaA^tjVTotemat iuxj On the Longitude of the Cambridge 
Obiervatory. He observed that differences of longitade, as delermined bj 
geodelical operations, sod by difibrences of lidereel time, do not necessarily 
iKtincide. They depend upon difl^ent definitions and are nseful for dij^ 
terent purposes. The geodetical longitude of Cambridge Observatory troin 
Greenwich, as proved by the trigonometrical survey, is SI" 6. of time east. 
But on the Slet, 8Sd, and 83d of October last, a comparison of the transit 
clocks at the two places was made by mesns of six pocket chronometers, 
carried four times ftom one place to the other ; and this gave the astrono- 
mical difference of longitude 33" Si. which Professor Airy considers as the 
qoantity to be used in f^tture. 

'A paper was *iao read by Mr Willis of Caiua College, On the Vowel 
Soundi ; and after the meeting experiments were exhibited illustrative of 
the doctrines asserted. It appears that the vowel souiida may be produced 
by means of a laoae reed in the order ■', e, a, a, o, 6, u, by successively con- 
tracting the aperture of the cavity in front of tbe reed. It appears also, 
that by fitting on a tube of gradually increasing length, the sounds pro- 
duced are, the above series of vowels in a direct order, and the same in an 
inverse order, with intermediate positions giving no sound; and that this 
f jde is repeated at equal lengths of the tube, A variety of other in- 
teresting facts and principles were brought fbrward. 



akt. XXX.— scientific intelligence. 

T.— NATURAL FHILOSOFHY. 



1> Obeervationt on Encke'i Periodical Comet. — This comet was disco- 
vered on the 3d October by M. Pons at Florence. Our able countryman, 
Mr Dunlop, discovered it at Mskerston, in the observatory of Sir Thomas 
Brisbane, on the SAth of October, and has observed it diligently since that 

S. Ephemerii nfEneke't Comet continued. 
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3. Conul of Septetnbtr 1687 and September 1780.— In No. XTi. p. 362 
of tbu Journal, ve gave M. Walz'a elementB of the comet of September 
1887, compared with those of the ccmet of 1720. 

The following dements of it, given by M. Nicolai, bring it atill doaer 
to that of 1780. 

Passage of Perihelion. 

Mean L'uie at Maaheim, 1627, September, 11.69837 

Perihelion distance, ... 0.137fiO 

Long, of Perihelion, - - 860° 58' IS" * 

Long, of Node, - - 149 39 4 3 

Inclination of orbit, - , - 54 3 Ijl 3 
Motion retrograde. 

4. Elemmls of the orbit of the Planet Jtina. — In this Journal, No, xv. 
p. 167, we have given the position of the planet at the timeof her opposi- 
tion on the 35th of March 1828- _ 

The following elemeatB of this plane! have been given b; Professor Ni- 
colai of Minheim. 

Epoch of her mean long. □□ the S5th March, • 0^ 
At Manbeim, - . - . 160° 89' 13".71 

Mean daily tropical mQIisD, - - 813".69304 

Long, of PeribeUon, - . - 53" 38' 13".18 

Eccentriinty, - - - 14° 58* Sl".66 
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Meteordogy. I") 

Lmig.ofNode, - - 111* isr IIMb 

InclinatioDof her orbit to the ecliptic, - IS 3 18 SI 
Long, of half the greater axis of her orbit. 



5. Caplain Katers acams t of the iMminotu Zone ofiht tBIh Seplmben. 
—At Chesfield Lodge, near StCTensge, Proftasor Moll and Captain Eatot 
obserrert al 8'' 3i' a luminous belt stretching ftom the eastern to the 
western horizon. Its light was uniForm, and greater than that of the 
Milky WayjanJila breadth throughout was 3° 4i'; the Btarswerediitiiictly ' 
teen through it. It covered the Pieiades, and seemed equidistant from * 
Arietis and y Andromede. It passed between a Aquiln and a Lyra, at 
the distance ftom ■ Aquile of one-ihird or two-fifths of the distance bea 
tween the stws. Ita edges were upon ^ and > Ophiuchi lower down, near 
the western horiion. It was remarkably inflected to the N. and was soon 
lost in the clouds. It seenu to have occupied nearly a great circle, meeta 
ing the horiion about the E. N. E. and W. by S. poipts. The height of the 
centre of the most elevated part, appears to have been about 72°, so that it 
must have been nearly in the plane of the dipping-needle, and nearly at 
tight angles to the magnetic meridian. It had no ctnuscationa. At S* Vf 
mean time, the bdt began to Me slowly from the E. to the W., and it 
9^ aa* no trace of it waa perceptible. There was much wind from the 
S- E. The barometer was 3S.13 indhes, and the thermometer 69'. Che»< 
field Lodge is about 43" of time west of Greenwich, and In lat. SI' S9 
IS" north. ' 

6. Obienmiiont sr tke Lumtaoiu Arrh al Itlm/'Rouie, Itlai/. — On Moii> 
day the 15th of September this interesting phenomenon was seen at Islay- 
House. It appeared at ten minutes be&re nine o'clock, and crossed the 
heavens in the ftrm of a luminous arch, Btretching fhan the south-east to 
the north-west It was pointed at each end, and broad at the cenffe, the 
south-eastern extremity being rather Winter dian that observed to the 
lOUth-west. Small radiations appealed to issue from it at the south-east j 
and the middle of the arch, where it was broadest, had an indinadtm to 
the west, and was not so bright as the two ends. The Mnidi.«astem part 
extended about one-third of the horiaon beyond the neiadea. 

The arch remained atstionary. When first seen, it waa to the westwaid 
of die Pleiades. At half-past ten it was modi biuter, and the Pleiadea 
woe considerably to the westward of the Arch. 

In the south-east part of the horizon, there was seen at the same time a 
moat hrilliant Aurora, changing from roie-colour to jreSou) and pale great. 

7. Observaliont ob lie Luminout Arch near Edinburgh. — On the erra^ 
ing of the Idth September, the Aurora Borealia began about 9" r. h. A 
ray of light stcetched from the western boriion with great brilliancy tcH 
wards the nnitb, and formed an arch of great beauty, perhaps not inferior 
to that of tb« L9th March IBZS. About 9" 17' mean time it was in iu 
greatest beaaty^ and then roaa from the conatellation Serpens iit tbe wes^ 
VOL. I. NO. I. JAN. 1829. U 
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ptM&lgtbrough a,LyriE and * Cauiopciie, and tennidated in tlie eaat esf 
acUy.al the Pleiades. By tracing this course on the globe, I found that iu 
diractioii was E. 23° N. and W, 84° S. which coincides with a direction at 
right angles to the magnetic meridiaii. At the hour above-mentioned "it 
must have been almost precisef y in the zenith of the place of otiservaticKi. 
,Iti motion was extremelj slowly south in the aaine direction, but not 
nearly bo rapid as the arch I observed in January 1636, and described 
ID my paper on the phenomena of 1626-T, publiahed in this Journal. 
The wind was W. ihc breadth of the arch was small, and its brilliancy 
great at both eoAi, espedally the west. It became more difi\iaed and 
ikinter as it approached the zenith, where its breadth vraa about 5° or 6", 
and it did not coneetJ minute stars. At the western eitremity it rendered 
.Mare of the third magnitude nearly invisible. By balf-paat ten it had dis- 
qipeaied. A 

8. XoficeoftKe3feanTtmperattirtofFalmotilhaiidtkeiiieiMily,r~-Tn 
the following tables are comprised the mean monthly resDlti of obeeira- 
tions made at Huel Goriand twice a- week ; at Dolcoath three times a-week ; 
and in the neighbouThood.-of Falmouth daily. The thermometerB were 
«ach tour feet long, and their hulba were sunk to the depth of three leet 
under the surface, so that the variations tnta day to day, xnd even from 
veek to week, were frequently very inconsiderable. ' The first was in gia- 
nile, and the two latter in cley'Slate. The Station at Falmontii is estimate 
ed at about 120 feeti and the two others at rather more tiian 300 feet 
above the level of the tea. 
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Ciiving ft* the mean of the three placA, 4S.8II- the mlbor coniidMa the 
meftD temperature of the earth's aarfoce in the Ticimtjr (^ Pihuenth tabft 
under 5V, and even lai than 50° in a considerable portion of the mining 
district of CornwalL — From Mr Fdx'e paper " on the Temperature of 
Mine*." Camvoll €hologieal Tnuu, vol iiL 

9- Detenptioaqf tie luminoia arch, at teen at Perth on the ISIhOdober- 
—On the evening of Monday Int, en electro-magnetic arth of lingalar 
beauty waa distioctlf visible here, for more than an hour, dnring the 
greater part of which it undecwent little or no change of ^pearaOce. It 
waa preceded b; a vivid Annwa is the north, flittii^ along the skiita of 
a dark ^Oud, which ^>peDred and disappeared as the coriMcations of light 
darted in irregular vertical coliunnE abng its sur&ce. A tew niinutea be> 
fbre 9 o'clocka bright pencilofhuninoas raja began to issue from the east- 
em aide of the hnizon, exactly on the N. E- by E. ^ E. point, and in a 
short time it extended itielf eqtirel; aooas the heavens in the form of a 
moat magnificent arch. In the mid^heaven the breadth of the arch waa 
about 4 degrees, hut it contracted gradiullj tonardi each extremity, and 
at the opposite points where it intersected the horiHia, it waa tiarely visi- 
ble, — an appearance which was owing to the greater distance of the lower 
pactaof the arch, which must have been about 750 miles from the observer, 
on the BUpposition that the portion of it over his head was 60 or 70 miles 
above the surihce of the earth. AtSo'dock the northern edgeof the arch wai 
nearly in contact with thepleiades, which were then about 10 d^ees above 
the horixon. Passing between Mirach and Almaac, it coivend near the|zenith 
the bright star in Cygnusj and stretching onward a httle to the northwsrd 
of Vega, it touched Has Alhagus in Ophinchus, after vhich it intersected 
the horizon, in the S W. by W. point. As it cut the horizon in two points 
which were almoat diametriqdly opposite, it had the appearance of being 
nesrljagreat arch of the celestial sphere. It did not pass, however, through 
the zenith of Perth, but through a point which was about T degrees south- 
ward ftma it. The asii of the arch coincided very accurately, during the 
whole time of its appearance, with the plane of the magnetic meridian, 
thus indicating the intimate connection between this striking phBDomenon, 
and the eiectro^magnetic influence. 

lU. Aurora Bortalfitetn atPtrth vnOieiMh October.— Oa Monday night, 
between the houra of 10 and Jl|, the corifcations of the Aurora Borealis 
were uncommonly vivid and t^iangefHil; exhibiting themnelvea in. broad 
flashes of the most varied fortns, which darted with inconctivable velocity 
Awn the horiaon to tiie xenipi, and resembled rather .an immense toDfla<>. 
gra^n of the atmosphere, agitated by a vio^t tempest than the usual »p> 
pearance of that flitSng meteor. 



H. FxrtlemaKn'f oeptrimtnH on tkt emtdaeUmg Poatr of different 
Phidtjbr Fotiaie Eletlrieiht^^Tbe first drimon shows the specific gravity 
of the fluid, the ■aooDd tb« fHslUy of dbcfridty whidi the fluid con- 
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15. Gfttral Stanmar^ <^ Hi Oeohgy of India. B; Jakii Caldbm, 
Bsq.— The aUe nemsir, of Mdilch the fbUowing (danvadonB farm n put, 
wunadat the Auatic Societr of Calcutta on tha ISA Mardt I8S8. 

" Cwtta^ 'our tje anr the map of India," aaji Hr Cddcr, " we an 
abvdb with the grand and aieniiTe EMnuitain rangei whtdi Ann tiie 
priodpal boundarieai On the noHh we h&ve the atupendooa ofaain of Ibft 
HiOHdajs, extending from Ae confine* of China to Ctnhmeer, and tbe 
btain <tf die Oxw. That ToM KcaioiilMiiai of ntbtoe peaki, the pinna- 
dee ef onr gfAe, i* M extennte, that a plane, nati&g on derationa S1,0W 
feM, maj be atratohed, in one Airection, aa br aa the Hladoo Ceah, Or 
npwardi of 1000 milea, ^love whidi rise loftier aummita, incniidBg ia 
he%ht (0 nearly 9000 ftet mors. PrinaitiTC rocb akine lum bean fbund 
to conpMe all that hai yet b«n explored of the elevated potlion of that 
chain ; gndM being, accMding to Captain Herbert, the prednniiittlag 
Mckt«long with i^vilte, miaa, idiiatttMniblende^ ehlmite alale, ud ct]w- 
talline limeawne. On theae repoae d^-riale and fliotj-alate; and ta- 
warda the baae we find sondatone comparing the aonthon ilepB «f the ehahi, 
and fbrming the ntxib-eaat barrier of the viU^ ef the Jmnw and Gupi, 
bj iriudi, md the dihiTial pUiM itf Upper Uindooaian, Ak great lane li 
aeparated from tbe nMintain langea of Ae Paimnla. !%» «pp«att« si 
■outhem boundary of Ait nlle; ia cf tbeaanetodk. Aiimmtag I6 the 
■onth, we come to thtee inftrior moantain range*, oU whieh tba PenbMah 
tabl»Jand of India may be mM to fwt, or m u t a fu pw ij , f wMcfc it owea 
ita pecoliar fimn aad satUnc^ ' We may muidn theae ni^M Mparatdy : 
the western or Malabar, the aaalant or Coramaadel, aad the oenttal ar 
Vindya. Of Aea^ the prindpalin dentioet, aad meat nimfaUa iBooa- 
tinaity of extant, ia the araat<ra, i4iA may be aaid to aoaoaeDce tai Can* 
deiah, and runi alo^ th« Malabar osast, wilUn a abut Jiwiu at Aa 
ae^ in an oubnAen chain to C^w Oomorin, exoqiting whara It ia iatnu 
npted near ila aonthom extremity by the great chasm whddi Artta tb» 
nlky of Coimbibxa'. The direction of thia chain denata* hot little flooi 
Boatfa and aoMh, boodiag a Uttle aaatward tawwda ila aoMlharit extrasity. 
Ito eleratim increaast aa it adrancea loutaward ; tba hif^Mt pctata hidag 
probably betweoi latitodea 10" and l&°, -mhtK Ae paakaafgiante llw » 
0000 feat and i^wacda. 

TbeiiortherD cMemity of (lua range UeMtrdy ocmced by part of th» 
axtenrive o*nJyii% Ir^ Armatiao, to ha JB«re patlfcokily deanfbcd hero- 
after ; extending in tUa qaartea from the a e a Aora of the northern Co(^ 
can tit a conaid tt aMe diatanae aaatword, ahofe and bqnmd the glnnta, aa 
Sv eaat and aouA aa tiie river Tumboodra and Nagpore. "nMee rocka aa> 
anme all the variona forma of basaltic trap, paanng fmn the columnar (of 
whieh aome fine spedmena are to be seen o{^)Mite to Basaein, oear Bombay) 
into the globular, tabular, pwpbyritic and amygdaloidal ; the two latter, 
containing an nnnaaal ^ndaiue and intcncting variety et loctudod mi* 
nerab pemliar to bu^l roeka. The landwiapa here exhibita all Ae chan^ 
teriaticfiataUMafbaaaltic countrica; thefaHUriamg abruptly in pctpen. 
diodar n>>awi of a tabular Sam, or in mnnl tenaoea pled an aaoh oAar. 
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and frequently leparatedbf iiniDente ravineB ; the wliole clothed witli Iisu 
«i;nMtt tfTtUM of teik and other trees, producing amtie of the moat beBnti< 
fill and rouuintia icenerf of India. The elevation of this part of the range 
■eldona liaueeda 3000 feet ; bnt advancing to tbe south, its hdght gradual- 
ly increase*, and the granite rocka b^n to re-appear, continuing to ibnn 
the snmniit of the chain with little interruption all the way to Cape Go- 
inorin. In nearly the nine parallel of latitude, thia trap fbnnation is ob- 
oeired to. terminate alio on the «ea-coail, a little to the north of Fort Vio 
iom, or Bancoote, where it is succeeded by the iron-clay, or kierrte (a 
contemporaneous rock sBaociating with trap,) which from (hence extends 
aa the oreilying rock, with lit^ interruption, to the extremity of the Pe- 
ninsula, cormng the baae of the mountains, and the whole of the narrow 
belt of low-land that separatcB them ftora the aea, exhibiting a Bueceaaion 
of low rounded billa and undulnLons, and rcpqsingon the primitive rocks, 
Mbiclt occamonaily protrude aboTe the surface, as at Malwar, Melandy, 
Calicut, and tcane other points, where granite, for a short spacci becomes 
the Bur&ee rack. From the main-land the laterlte paeses over inia Cey- 
Ign, where it re-qtpeara under the natne.of Aruioo^, and fbrmsesimilsr de- 
posit of sane extent on the shore of that island. Passing onward from tlie 
western sa Ualabar coast, round the extremity of the Peninsula, wc leave 
this extensive icon-clay formation behind, and crosaing the granitic plains 
of Tisvaacne, which are sbvwed with enormous blaclu of primitive rocks, 
«« arrive at the (ennioatioa of the chain. Here the monntsin ranges, 
which Bupport the central tahle-land, meet from both ddcg'of the Penin- 
sula, and GOnvnge to a point, within about thirty miles of Cape Comorin, 
wding abruptly in a bluff granite peak of about SOOO feet high, fVom the 
baaeaf which a low range of similar rocks, forming a natural barrier to the 
kingdom of Trarancore, extends soudiward to the sea. The whole of this 
TMsteroroanntain range, and the narrow coast whii^ lines its base, is re- 
laaikable fat the absence of jiveta, and vallies of denodstion, and conse^ 
tfKO&j of allunal plains or deposits. The abrupt precipitons ddes of the 
mountains, riaing almost perpendicularly from the sea, are nevertheless 
cavcred, in gmeral.by forests of the tallest trees and impenetrable jnngtes, 
wbich admit of gaining but a vague and scanty knowledge of the mineral 
tieasiiTes witb which they probably abound, if we might be allowed to 
draw inferences from the striking analogy in geological featnre and out- 
line between the moantaiii ranges and western coast of the South Ameri- 
can continent and that juat described, in some parts of which traces of 
capper, gold, ailver, and other ores have been Ibund. 

Proceeding on to the eastern side of the Peninsula, and northward aloi^ 
the fiwt of tbe mountains, we observe a country differing very conaideta- 
blf from tbe Halabar coast in appearance and geological character. Tlic 
plains of the Coromandel coast form rather a broad thongh nnequal belt of 
lew land between tbemonntains and the sea, exhibiting the alluvial deposita 
of jieatly all the rivers and streams that descend from the southern portion 
of the taUe-laiid. The mountain chain that fbrms the eastern boundary 
of tile Feoinaalat after a short northerly conrse from Cape Comorin, be-> 
Ipna to diverge to the eaat, near where the great valley of CmmWtoor {Am 
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teiily mentioned) intemipU its coutinntty. From UieDce it breaks inla a 
mccesaioD of parallel ranges, inferior in elevation and in unbroken conii- 
naity, to the wealern c|iain, and in the further progrtEs northnard after* 
breokioK off into subordinate hilly ranges, occupying s Wide tract of aneX'^ 
plored country, and affording vaUies for the passage of [he great rivers that 
drain nearly all the waters of the Peninsula into the bay of BengaL Tbiv 
es«iem range may be said to terminate at the same latitude as that of the 
commencnnent of the western. Granite rocks, and prindpatly nenite,' 
■eeni to form the baaia of the whole of these eastern ranges, appearing at 
moat of the accessible summits ftom Cape Coinorin to Hydrabad. Gneiss 
and mica-slate, that form the sides and base of the monntains, are some- 
times seen, as also clay-slate, hnmblende, slate, flinty-slate, chlorite, and 
mica-slate, and primitive or crystalline limestones, affiirding, in some 
places, marbles of Tarious colours, aa in the district of Tennivelly, where 
also granite appeara rising above the surface, in remarkably globular con- 
cretions, and in perfectly stratified maeses, forming low detached hills near 
Palemcottai the strata of which dip at an angle of about 45* to the sond>- 
west. Fartialdeposita tooof overlying rocks exist in this district, and of the 
black cotton soil, which is supposed to be produced by the dehrii of trap. 
In the neighbourhood of Pondicfaerry there are beds of compact ihdly 
limestone, and some lemarkable siliceoos petretkctlons, chiefly of the ta- 
marind tree, which have never yet been well described. The beds of the 
Carery, or rather the alluvial deposits in the vicinity i^ Trichinopoly,: 
produce a variety of gems, corresponding to those of Ceyton. In general, 
however, the surfiice of the level country, as far north'as the Pennar river, 
seems lo consist of the debria of granite rocks, and plains of marine sandf 
probably left by the retreat of the sea ; with occasional tcab water alluvial 
deposits, and partial beds of iron-clay and detached masses of the overly- 
ing class. In approaching the Pennar river, the iron-clay formation ex- 
pands over a larger surface, and clay, slate, and aandgtonc begin to appear- 
On the hills l>ebind Nellore are found specimens of a very rich coppa ore, 
yielding ftom fifty lo sixty per cent, of pure metal, according to Dr Heyne, 
besides argentifrrous galena. 

It i* to the observations of Drs Heyne and Voysey tbat we owe all (he 
information we yet possess of the valliea of the Pennar, the Kiatna, and the 
Godaveiy rivers. This interesting tract of country is not more remarks 
hie, as the ancient source of the most valuable productions of the mineral 
kingdom, being the repository of the Golconda diamonds, than tor tha 
extraordinary geological features which it presents. The Neila Malla , 
range of mountains, in which the diamond breccia is tbund, ii described, 
by Br Voysey, as exhibiting a geological structure that cannot easily be 
explained by either the Huttonian or Wemerian theorists ; the difibrent 
rocks being so mixed t^^ther with regard to order of position, each in its 
turn being uppermost, thai it is difHcult to give a name to the formation 
that will apply in all cases. The clay-slate formation is the name he hsa 
' adopted, under which are included clay-slate, every variety of slaty Iine> 
stone, sandstone, quart! rock, sandstone breccia, fiinty-slate, honutome 
state, and a tufaceous Umeslone, containing imbedded in it fl 
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round and ugokr, of til these loeki, til pAirin^ into euk odwr \fj mu^ 
inaeiiMUe grudalionB, « veil n bj abrupt tr&nntioiu, that they defy m> 
nagemcnt, ind tvoAtt deaoiptiMi uideaB. It U botinded on all uiles, how- 
•rer, by. granite, which pMsea under it and fbrma it* baais ; aome eleTated 
poiittB, such u Naggerj Now, hinng ooly their upper -tblTil compoeed of 
iuidstone and quarts, while the hws ii of gtanite. 

The rotfea above eoametMed, with the addition of the iron-clay and ba- 
■aldc racks, occitpy ffiteniiTe portions of the valleya of the Kistna and Go< 
davery, eorered in boidq places by the black trap soil. The graniie rockt, 
on vMch they reat, sre often penetrated aitd a|»farentiy hefTed up fay ia- 
Jeeted veiiia or maaaea of trap and dihesof greeo-tUMie. Mr C aider hopea 
BDcn to he enabled to lay betbre the Sociaty a detailed dcscriptkm of tfa? 
Quiena fbrmatlaai, accoropmied by aectiona <tf the ainta, between Uadns 
and HydrrixkL The waten of tlit Kutu and Godavery expand aa tb^ 
af^Moarii die oea, dividing into onKUKwa bnmtiMa, and d^odting their 
attmial eonloila dating inundatiaBB over a eoniidenhle extent c£ land 
btrdtring Ae coaat. The laigeat porlioo of depsaita cooaiits of decayed 
wgetrtk natter, yidied by the tMetiA-n fimata thi^ng^ which ibey 
flaw; aodhcteinay henotioedthechancteriaticdiflbKnee that nuikalba 
allnvid depodta of the principal rirer of the aooih-r-the Cauvery. Thia 
'river, flowhig in a long eonrae thnx^h the Mywce country, over an ex- 
tOKfve and gmera&y barren suAee nf granitie and aienitic rodci, with 
■earcely any woode or jus^^e on ita banks, bringa down little or none of 
decayed T^etabk allnTinm ,- but a rich yellow day, prodnced. by the fel^ 
spar, which predoininMea in the granitqa of Myuire and the south, and 

' whldi, nixed with esrhonateof Mme, rendos the plains of Tanjore by far 
flteiiHMt fertile portion of the Boath of India. Pasaing on to Viaaypntiun 
and Ganjam, the granite rocks appear oecaidoDally covered l^ laterite. 
Hie granite of Vitagapatam aasntnet a new and angular ^pearance, bdi^ 

. nnall-grained and intteniely intermixed with amorphous or uncrystalliB- 
(A ^ntelBi in roond graina or spadu- This pecnliar rock paiaes into the 
pravinee of Ontladt. The only infiirmalion we poasesi regs^i^ that in- 
tere«ting diatrict is derived ftom Mr Stirling'a valuable paper in the last 
Tohuneof the Asiatic Society's Re*earcheM, The rocks of the granite daaa 
ftirro Ae bana and predominant elevationB of this district ; they are re- 
mnlialfc ft* Ifaeir reaerablance to sandstone, and aboontting in imperfect- 
ly Armed garnets, diwcminated thrmighant with veina of steadte. Hne 
too traces of coal have recently been discovered, which is likely to he pn>- 
ducdve, and gold is frequently &und in the sands of thb Mahanuddee, po- 
b^y from the valky of Sumbulpore. We next trace the laterite, increas- 
ing in extent dl the way to Midnspore, and thence continuing northwarda 
liy BfaBnnpore and Bancorah to Beerbonn. 

1%, Organic Remamt at Clatk-bamic Qiutrrif in Forjarikire, — Specimens 
«f-theaa interettiBg prodocta of fiumer ages have latdy been ibund in 
(MMb-bomle qnany, which is situated on the south-west bamdaiy of (be 
pnU of EmoI, and on the left hank of the T«y. The«e qwdinens bare 
«t 4nt'4^ wry snub the i^ieanuice of aUiJa, but <o ckaer impce* 
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tfam, (he; tfwmble more nsuly die tcikft of a fltb. They v^ cfOalder- 
■bl; in size, fi»ni being an isdt to two inchea in leogth, from a half to u 
indiandabalf in breadth, and &oia a tenth toon eighth of ui inch nearljr 
in thicknen. Thai atmcture is entire. Id lome of then the ptnTtion i^ 
- the scale which enters the cuticle, and which itseublea ao much that of 
the human nail, is perfect, pregerviEg all its original amoothntsg j in othei^ 
the different plates of which the icalea are compoaed can be distwctly tta- 
eed ; and in aome specimeuB, where a nuBiber of the scaln are coitjoine^ 
they are imbricated aa when in the li?iDg animal, like the elate of the 
houae. No eotire skdeton has yet been found, although thare i* ofw.qte' 
aiDea which bcara STin? Mroug resaablance to the shoulder of a fidiiim^ 
modierof'TeTy nuoU dimenuMu, cao, with a Uttle help &obi the imagin^r 
tion, heinade out ss«n impRaaion of the labolesBinaL 11^ quarry hw 
won been opened ibr teveral yean put j ai)d it ta to be Uiaented that 99 
■mateuT dftha sdence ahouU. have been qiade aoqusinted with the ia«t 1^ 
ihe imbedded relics, notil within thaaa few weeks, aa, ficom their gnMf 
■bnndance (being disaeniinaisd thiough ^le whole rock) many of the 
iteeat ipedmena toast bvnc bqmAvt^M Of &Ile]| into the hands of indt 
lidwds incapable <tf eatinatiBg their value. What particularly mbaaen 
the Talue of this diacorery is, that the nek in which it has been made » 
the old red sandstone, which ^)elonga to that seriea md geological epoch jn 
which so few organic remains have hitherto been found) and from vbi^ 
we first date the existence of the vertebral animals. The.prodigioqc tntir 
qnity of this rock, and of conrae of the animola which lie entombed in it, 
may be estimated ftom the &ct, that the old red sandatoue inTariabl; dips 
beneath the mosses of trqrwhich conatitute the hills around us,, and fiirnia 
the basis on irttieh rests the coal sad limestnte of all the Scottish dis^ct*. 

17. foail 3!W<b.— 'Another of dicaeiateKating pradueti«ns of nature, the 
Ibssil organic remains of a sea tor^, haa beeo disoorered, and is now in 
posseaiionof Mr Deck of Cambridge. It is imbedded in a mass of. s^tft^ 
ria, weighing upwards of IM pounds, with two fine specimens of foasil 
wood, and exhibits in a most perfbct state Hut riugular asiois] of a fornix 
world, once undoubtedly an inhabitant of our shores. It was obtained 
in drfdging for cement'Stone, about Sve miles from Harwich, in three fa- 
dioins water, and, as a mass of stone, been used for some time as a step- 
ping-block, (Vom which humble station it was accidentally rescued by its 
r &>i the admiration of the virtuoaL 
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18. AcixuntofOit Sentiiim Propertiet of the Sisliditimgramt'Hifolia^'^Tbim 
species, in common with ECTeral others, posaeaaea ■ singular irritability (^ 
the eolnmo, which, in its natural stale, is bent orer the reflexed lip of the 
corolla, between the two -upright appendices, eo aa to bring the anibera and 
stigma nearly in contact with the germen. When slightly touched near 
the baae, the column suddenly springa up, canTiug the anthers and stigma 
with a sudden j«rk over to the opposite aide of the flower. Wbea Ut 
^nlet, after a short Haa, it gndnall; renunea its ibrmer podtioi^ imt is 
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iMdy to tiprteg tgiln when exposed to my ndden irritation ; thot^ when 
fniuted too frequently the force of eacb iucces«i*e apriog becomea dimi- 
niBhed. The use of this curioug mechanigro does not appear to be very 
evident It u supposed to be iuteadedaia means of assiitiDg the pltatin 
dupening iu polleq, the better to insure a fertilization of the 01017, vltielij 
not withstanding a close approsiinatioii of anthers and itigma, is perhaps 
impoesihle to be efibcted by its onn indindual anthers, from the stigma not 
becoming exposed till after the buntkig of the latter.— JV- S. Walt* Baprr. 

■ 19. Smgular jAenomenoit tHlhe Senhtht Plant. — Mr Burnet and MrMajO 
have found that at the moment the expansion at the fbol of the leafleta or 
odier parts of the sensitive plant vria touched, so as to occasion the motion 
of the plant, if changed colour. They also flmnd diat when a sensitive 
plant had been made to dtoop, the part xfi which the moring power resides 
ia blachened, ao as to absorb die li^t of the son, the rettontunt of the pluit 
to ill natnral gttte ia much longer in takii^ place. 

III. OBNEBAL SCIEKCE. 
SO. Noike of the Saline Lake ofLoonar ia Berar. — This corious lake is 
contained in a sort of cauldron of rocks umidst a pleasing landscape, and 
is of course the object of superstition. The taste of the water is uncom- 
monlj brackish. Mr Alexander, nho describes it, found by a rough analysis 
that too parts contains . . 

Muriate of soda, W parts • ' 

Muriate of lime, 10 

Muriate of magnesia, 6 

The prindpal puipoie to which the sediment of the water is applied is 
deaniing the shawla of Cashmere. It is also used as an ingredient in the 
allulinecake of the Mussulmans. — Tnutt. Lit. Soc, Madna, Fafti. 

SI. Inflammable Gat ajier hotingfw jiia— While boring fbr sal t at Rocky 
Hill in Ohio, about ene mile and a-half from Lake Erie, the anger fell 
when it reached the depth of '197 feet, and salt water spouted out fbr se- 
veral hours When the water waa discharged, great volumes of inflam- 
mable uir continued for a long time to issue from the aperture, and form- 
ed a cloud ; and in consequence of its having been set on Gre by the fires 
in the workshops, it consumed and destroyed every tiling in the neigh- 
bourhoml. — Trant. PhtL Soc. Keta York. 

23. Beqtieil to Science by Dr Wollatton and Mr Daviet GHhert. — In 
order to promote the interests of the Royal Society by providing a fund 
which may render it less necessary to elect members more for the sake of 
the revenue they furnish tban of their sdentific attainments, Dr WoUas- 
ton has liequeathed L. 8000 to the Sodety, and its eminent President, Mr 
Davies Gilbert, has added L. 1000 for the same purpose. 

23. Adjudicaiioa of a Royal Medalto Dr IToJWfon.— On the.lst De-' 
ccmber ih« Royal Socie^ adjudged one of the Royal Medals to Dr WoIUs- 
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ton ix Vk paper oa the Froceaws end Mabiptdattons b; which he prepared 
^tinnm end the odier metsU which accompaii; it. 

Si. Adjitdication of a Royal Medal to M. £wM.— The Bajal Societx 
hn adjudged the other Rojal Hedul to M. Encke for his determination of 
ibe wbit of the intereedng periodical comet which bears his name. 

95. ObUuaiy of Metnbtn of tht Bogal Soeiety of London. The loss 
which the BojaI Society of London has MutHined since Int jeex is no- 
madly severe. The following is a list of the Hembers which it has lost ; 
Frofessoc Dngald Stewart, Mr Milk, 

Sit Jome* Edward Smith, Dr J. Uerrin North, 

ArchdeBcon Coze, Mr Planta, 

Hr William Phillips, Dr G«orge PearHnt, 

M^or Denham, Professor Woodhouse, 

Reverend Froftseor Nicoll, M. Thunberg. 

S6. Two Rogal Medalt eilabiuhedfor the SocUtg ofAtaiif^arUt.—M the 
second meeting of the Society on the 27 lb November, Mr Hallam announ- 
ced that his Majesty hail dgniScd to the President and Council his inten- 
tion of conferring two Gold Medals annually, of the value of Fifty Guineas 
each, for the two best papers on Anljqmty which may be presented t9 the 
Society. 



Aax. XXXI.— LIST OF PATENTS GRANTED' IN SCOTLAND 
SINCE SEPTEMBERS, 1828. 

Si. September 9. For a New mode of communicating Heat to varioiU 
Pui^MMes. Ta Jo^uA Tavloa Beale, county of Middleiex. 

si. September SS. For a New and Improved Method of q>pilying Irol| 

in the Sheathing of Ships and other .Vessels, and of applying Iron Bolu^ 

Spikes, Nails, Flntals, Braces, and other fasleniogs used, intheconstnibtion 

of Ships and otha Veasela. To Gkakvillg Shasf Pattisoh, county 

. af Middlesex. 

SG. October 1. For the Improved application of Air to produce Meat in 
Fires, Forges, and Furnaces, where Bellows pr.oth^ Blowing Apparatns 
orerequired. To Jameb Bbadmont Nkilson, county of Lanark. 

27. October 6. For a New Method of propelling Vessels, which Method 
is also ap[dicable to other Purposes. To Avnatv Motz Skene, Esq. 
county of Middlesex. 

SB. October g. For an Improved Cartridge for Sporting Purposes. T« 
Sdwakd FoRSKS Oasoi<, county of Middlesex. ... 

S9. October 6. For cerUiu Improvements in Machinery for Haclciing^ 
Dressing, or Combing Fkx, Hemp, I'ow, and oi'iier Fibroos Alateriala. To 
FeYek I'Avma, county of Lancaster. ... 
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so. OcUba.a. Fot an ImproraaKnt In the WaterprooF Sliffinfa^ fa 
HatB. To JoBiPR Bi^Dxg, county ofSnnej. 

SI. Novembei S9. For a Method oF, and an Apparatna for, genenUlng 
Stean) «tid varioiu GaMca'to produce Motire Fower, and hi otbw Uiefiil 
PurpoMa. ToSakuii. Hall, couDty oFNottii^ham. 

S9. December 6. For certain ImpruTemenla in the Method ^mannfte^ 
taring and cntdng Paper b; means of UadiiceTT. To JoaiiOiciiiiBoii, 
connty of Hertford. 



abi. xxxil— celestial pbekousna, 

f row Jl ww ry Irt, to Afril Irt, 1889. Adapted lo the Meriitin of ertem- 
with, Appami Time, tMepiuig Me Eei^uttiifJtipiter'i SateBUei wUA 
ore given w Mtam Tim*. 

N. B^-The day begina at won, and the caqjutedaD* of the Moan and 
Stan are gWen in Right Aaceiuion. 
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Akt. XXXin. — Sammary ofMeltorologicat Obteitiation* made at Ktndai 
iitSeptanbeT,Oel«Ur,andNoBeinitr\tSA. ByHrSAMDBLMABSBALi.. 
Conmanicated by the Author. 

Siatt ofihe Barometer, Thermomettr, Ife. in Kendal for September 189S 

BmimeteT. Inebes. 

Uudmum on the 16ih, . - - 30.40 

MinumnD on tbe ISth. .... 89.15 

Meanbd^ - - - - - 2S.?8 

Thermometer. 
Misimmn oe the Sth, • - 73* 

MinimiKii aa the IBtfa, ■ - - • 33J>* 

Heuibdght, ■ - - - - A(L05* 

Qnantily of nun, 4.497 indie*. 
Nambei of lain; day*, 13. 
Prenltnt irind, vnt. 
For the flnt week in this month, t&e weather was as fine aa that which 
i^e had at the latter part of lest month, affiirding abandant opportunity to 
amclude the hibaun of the harvest in this district. We then had a snc- 
cenion of wet days till the 14th, 'aiM again a portion of remarkably fine, 
clear weather to the 93d, since which time we had heavy rain very fre- 
quently. The temperatnre has been very variable. On the Sth the ther- 
. mometer stood at 73°, whilst on the 13lh it did not attain a higher alti- 
tude than 51°during the day. On theS4th we had sudden, violent squalla 
of wind, such u are usnally prevalent, about the time of the equinoxe*, 
and which have occurred almost daily dnce tliat period. The changes 
from a dear to a clondy Af have been very audden in fhat period, the sky 
being reitiarl^bly clear at times, and in a tew minute^ completely over- 
BUt, and attended with nidden sqiialla aitd heavy tub. 
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made.at Kendal in Sept- Oct. and Nau. \«iS. 191 

October. 



Maximum on the 29tb, - - - 30.40 

Minimum on (he 6di, - . . 2a95 

Meattfaeighl, ■ - S&SS 

TlieTHometn- 
Maiimam on the 1 4th, - . . . 60.6° 

MiDimnni on the 2I»th, .... 28.6° 

Hunbc^^ - - - • 47^> 

Quandty of nun. 1'916 inches. 
Numtcr of raioy daja, 13. 
Preratent wind, weW. 
During the firet week of October we had very heavy rain and high 
triods, dace which time there hoa genenll; been renurlubl; fine wta^er. 
AUnott all the mn measured this mouth fell during the flnt eight daya. 
The barometer is seldom bo high at this season as it has been during this 
tnonth. For flfUen daya it was above 30 inches, which occasions the mean 
to exceed what is uniaL The weathet has been geneiall; leej open, and 
we haye had but tbree nights of ftoat. No Aurora Borealii haa been 
noticed, hut some thunder and lightning occasionally at the bt^nning 
of the nKmth. The autumnal tints did not appear much till the latter 

NovevAer. 
* Buometer. Inchet. 

Maiimum Dti the 3d, ■ . ' ■ 30.18 

HiDimnm wt ib^ Iffth ... 29.09 

Mean height. 



Muimnm DO die 29lh, . - - 61A' 

Minimum on the ISlb, . . • . 36* 

Meanhe^hi, .... 44.e4» 

Quantity of rain, 4.786 indiei 
Number of rainy dayi, 17- 
PieTBleat wind, west. 
This month has, towards the latter part especially, fliUy redeemed its 
aneieat character of gloominess. In the early part there were eerere] 
clear and fine days. The mountains iQ the neighbourhood, even those of 
the lowest elevation, were seen on the 10th, for the first time this season, 
clothed in their winter garb of snow. On the evening of the 19th about 
4 past d o'clock, a portion of a lunar rainbow was seen, though nearly co- 
lourleea. No Aurora, Borealis has been observed during the mondl. Though 
the weather baa been dull, and from the ISth to the end of the month, 
there was frequent rain, the barometer has mostly been high. Befbre the 
13th but -OST inch felL The mean temperature of this numth is rarely so 
high as 44.61,'' and there have been but two frosty Qijfbts. 'The quantity 
of rain, calculating to the end of November, falls short of the annoal: 
average (fll.S faiches) by more than six inches. 
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THE 

EDINBURGH 
JOURNAL OF SCIENCE. 



Abt. I. — Bk^apAical Sketch of the late Dvqald Stewart, 
Esq. F. S. SS. Land, and Ed. 

Although Mr Dugald Stewart was not the Author of any 
express work directly connected with the ciathematical or 
physical sdences, yet he has been pronounced by a competent 
judge* to have been " a distinguished writer in the higher de- 
partments of Mathematics;" and from this cause, as well as from 
the happy application which he made of his mathematical and 
physical knowledge to illustrate the philosophy of the human 
mind, we have considered it not unappropriate, in the pages 
of a scientific Journal, to record the labours of a man, who, 
while he was one of the brightest ornaments of his own coun* 
try, contributed so powerfully to adyance the intellectual and 
moral interests of his species. 

Dugald Stewart was born at Edinburgh on the S^ No- 
vember 1753, and was the only son who survived the age 
of infancy of the celebrated Dr Matthew Stewart, Professor of 
Mathematics in the College of Edinburgh, and Miss Stewart, 
daughter of Mr A. Stewttrt, Writer to the Signet' When a child, 
his health was feeble and precarious, and it was only by the 
greatest care that his parents succeeded in re-establishing it. 
At the age of seven he went to the High School, where his 
talents were favourabIydisplayed,andaftercompleting the usual 
routine of instruction at that academy, he was admitted a 
student in the University. Under the roof of his father, he 

• Davies Gilbert, Esq. M. P. the iliatinguiahed President of the Royal 
Society of London. 
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194 Bit^opfUcal Sketch qfthelaU Dugaid Stewart, Eaq. 

was early iaitiated into geometry and algebra; but the pecu- 
liar bias of hU mind was exhibited during bis attendance on 
^e lectures of Dr Stevenson, then Professor of Logic, and (rf 
the celebrated Dr Adam Ferguson, who filled with so much 
talent the chtur of Moral Philosophy. It was this <urcunt- 
stanee, no doubt, that induced Me fttb«r to send him at the 
age of eighteen to the University of Glasgow, to attend the 
lectures of Dr B«d, wbo was then euEtaining, eiogle-handed, 
the honour of that stat of learning, wbu^ had hi the course 
of a few years been deprived of the services of Dr Robert 
SimsoD, Dr Adam SmiUi, and Dr Black. In the sessicm of 
1771-1773, he attended a ^urse of Dr Reid's lectures, and 
was thus enabled to prosecutft, under his great master, that im- 
portant science which he was destined to ilKistrate and extend. 
The prt^fesa which be here made in his sictaphyacal studi^ 
was ^rsporliMied to the ardour wUh whtcfa he devoted hiin- 
wA( to the subject ; and, not content with listening merely to 
the ineUactionB of hia master, or with the speeulatioD» of his 
Icirartt honrt, be composed dtlring the ses»on tbe admirable 
Easay on Dceaming, which he afterwards published in the fint 
^ume el Ifis PluioK^^ky i^tke Human, Mittd. 

I'he bedth of bia father had been for some time declning^ 
Mid in tbe aUtumn of 1771 it bad become so precarious, that 
Mr Stewart was called uptm to pfepue fix- tMylang dietnatke- 
ststicai Masses during tb* ensuing sesaion. This duty, which 
devolved upon him at the age of niaeteea, he discharged wil^ 
gi«at etedit to himself and, notwitb^tanding tbe bi^ r^nta- 
tion si hu Ather, tbt gnat succeH of bis «» bnmght ah vA- 
ia^oati nombw of students to Ute class. 

In the year 1774, when he bad reached hia twenty^first year, 
hii was appoiattd assistant and suocessor tobis father,— a ntu*- 
tion wlut^ be continued to fill till the death of Dr Stewart 
nl786. 

In tlM year 1778^ when Dr Adam Fergunoti was ^ipouitad 
aacretoffy to the commtsrionerS for quieting tbe disorders which 
had broken out in America, Mr Stewart undertook to su{^ly 
ltiB|dace during the setnon of that yen; and this uexpeMed 
OQcnpation was the more severe, as be bad previously pledged 
bimself to deliver a course of lectures on astronomy, in addi- 
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tion to the vsva& l«bours of b» two uatbenutiost taaam. 
Three da^s after be. had undcrtakeo this diflMuIt ttuk, Mr 
Stewart eommeneed hia oourse of Ethics, and vitb no other 
prepBradoB bat that which he wae able to make in the nwratag, 
he delivered a course of extempore lectures, wluch displayed 
in a remarkable degree the vigour of his miiid, aod the czseat 
of his goaeral infmrmaboa. Befora the ckoe of the sesuoo, \m 
health had obvioudy suffered firpm the boctily as well as Uu 
mental faiignea Co wiii^ be bad been expoaed, and auch was 
the degvce of bis exhaustion, that it was neatssai^ to lift hist 
into the catriBge when be set off fbr JLoodon at the close of 
the seaaon. 

The reputatioD of Mr Stewart had now become n great, 
that awcnd of the Englisb and Scottish nobility were dearous 
o/ placing their sons under hia superintendence; and be aci 
cordingly, in 1T80, agreed to reeeire , some pupils into hi* 
Itouse. Among theae w«i« the Ute Marquis of Lotluan, the 
late Ixtrd Belhaven, Ba»I Lord Uaer, the late Lord Powars- 
oourt, Alexander M,uir Afackenzie, £iq. of UelviD, and the 
late Mr Heni^ GIas^»d. He accompanied the. Marqius of 
Lothian to Fans in 178it, and on his mtum from the Cod^ 
Dent, in the autumn of the same year, he married Miss Banna^ 
Une, daughter of Neil BaBoatiae, !Esq. a merchant im Glaa^ 
gow, by wboas be had a son, the present LieutenaaL-Colonel 
Matthew Stewart, vbo inherits no small share of the talsnta 
and aouten«s8 of his father- 
In cotttequenoc of the &ilure of Dr Ferguson's health ih 
17M, he resolved upon giving up the dutiea of a pubbc lec- 
turer, and an arrangement was made, by which Mr Stewart 
diould receiw the moral philosophy class, wlule Sr Ferguson 
should be oonjconed in the professfH^ip of mathentatios with. 
Professor Flayfoir, asd thus retuo the larger salary winch was 
attsclwd to that ehair. In 1787, Mr Stewart was left a widower, 
and in tlM fallowing aussmei be accompanied the late Mr Ram- 
say of Bapmton on a visit to the Condneat. 

In tbeycarlTMbemarnedMiaa Cranstoun, (the youngeM_ 
daughter (^ the Honourable Gsorgc Cranstoun,) a lady of coo* 
genial sendment and talent, who eonuibuted greatly to the 
Jiappiaess of h^s future years. In the tranquillity of domestic 
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life, so favoHrable to the pursuits of science, Mr Stewart seems 
to have begun with earnestness to prepare for the press the 
first of that series of works by which he has been so hi^ly 
distinguished. In 179S he published the first volume of hu 
FMmenta g^Me Philosophy of the Human Mind. Iq this vork 
he has stripped the science of the Human Mind of much of that 
mystery and paradox in which it had been involved ; and while 
he has treated its most important and difficult topics with all 
the depth and cleamesB of mathematical talent, he has, at the 
same time, enriched his speculations with the stores of his va- 
ned learning, ai# adorned them with all the elegancies of his 
classical taste. This volume contains a review of the Intellec- 
tual Powers of Man. On many important points, Mr Stewart's 
views necessarily coincided with those of his illustrious master ; 
but while he treated the opinions of Dr Reid with all the 
veneration of a disinple, he never scrupled to examine them 
with the freedom of an equal, and to advocate opposite opi- 
nions, or strike into a new train of thought, into which he had 
been led by a more profound or a more ingenious investigatioD. 
In this, as well as the other two volumes of his work, Mr 
Stewart's great aim was to vindicate the principles of human 
knowledge against tbe attacks of modem sceptics, and to lay a 
s(^d foundation for a rational system of logic. 

This first volume of Mr Stewart's work did lurt exdte that 
notice to which its own merit and the high reputation of its 
author unquestionably entitled it The Philosophy of the 
Mind was then a subject of comparatively little interest, and 
thoiigh divested of its usual repulsive aspect, it was not consi- 
dered, as it is now, a necessary branch of a polite education. 
The long^interval of twenty-one years, which elapsed between 
the publication of the first and the second volume, and the 
publication of his volume of Philosophical Essays at an inter- 
mediate period, may afibrd us some reason for believing that 
Mr Stewart bad abandoned the prosecution of his plan. 

The' continuity of his studies was, indeed, interrupted by a 
series of biographical works, which almost necessarily devolved 
upon him. The first of these was, Jti Account of the Lyfi and 
Wrxtvngs of Dr Adam Smith, the celetn^ted author of the 
Wealth of Nations, ■.. This memoir, which occupies 82 quarto 
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pages, was read before the Rotfol Society ^Ediniturgk oa the 
S8th January and the 18ch March 179S, and is published in 
the third volume of their TraosactioDs. It forms one of the 
finest examples of bifigraphical compositioo, and, independent 
of the value which it derives from its luminous exposition of 
the j»-incipleB of Dr Smith's philosophy, it is rendered inte- 
resting by the numerous anecdotes which it contuns of the 
great meo which had a short time before adorned the literary 
history of Scotland. 

At the request, 'we .believe, of Dr Robertson himself, made 
a short time before his death, Mr Stewart undertook to draw 
up an account of the life and writings of that illustrious his- 
torian. It was read before the Royal Society of Edinburgh, 
in March 1796, and was afterwards published in a separate 
volume in 1801. To the memory of Dr Reid, Mr Stewart 
felt it his duty to pay the like homage, and he accorcHngly com- 
pleted, in 1803, his account of the life and writings of that 
eminent metaphysimn. 

In the year 1796, Mr Stewart was again induced to receive 
a few pupils into his b«use, and at this time the present Earl 
of Dudley, the Earl of Warwick, the late Lord Ashburton, 
the son of Mr Duiaoing, Lord Palmerston, his brother the Ho- 
noiirable Mr Temple, and Mr Sullivan, the present Under Se- 
cretary of War, were placed under his care. The Marquis of 
Lansdown, though not under Mr Stewart's superintendence, 
was at thb time studying in Edinburgh, and was honoured 
with Mr Stewart's particular regard. Their friendship conti- 
nued unabated, and Mr Stewart had the happiness of seeing 
theMarquis of LansdowniLord Dudley, and Lord FalmerstcHi, 
members of the same Cabinet. Mr Brougham and Mr Horner 
were at the same time two of the public pupils of Mr Stewart, 

Mr Stewart had been long de^rous to deliver a course of 
lectures on Political Economy, but it was generally understood 
that he was deterred from carrying this design into effect by 
the peculiar character of the times in which he lived. In 1800, 
however, when the efifervegcence of political speculation had sub- 
.uded, he gave a co^r8e of lectures on Political'Economy, but 
we believe they were not repeated more than once, in subse- 
quent » 



.-3bvGoog[c 



19B Bkgrapkieal Sketch^ the lait Dugald Stewart, Siq. 

In- 1806, wben an acddeata) drciHMUDee led dK'Eng^ub 
and the French Gk>TemiBeiits into m taaicei^ coTrespoBdenw, 
the Etai of Lauderdide was «eni to Paris to adject the pr^- 
ffltnariea of a general peace. Thi4> ncMenan reqaested Mr 
Stewart to aeaompaay bim as a Aiend, and thef acA>i<£hg4y 
spent aome time in the French metn^lis. Here Mt- Stewart 
Itad an ojqMntunity ttf seeing many of the atninent tiidiTidiials 
with whan he had Ibrnied an acquamtaace previoae M Ae 
Revolution, and of being introduced to sotbe of the gretH men 
vho then adorned the science and lit^ature of France. 

.While individuals of inferior talent, and oF much infentir 
clums, had received the most rabstantial rewards for 4h^ 
cervices, it had been long felt that a philosopher like Mr Stew- 
art, vho deiqved so MlaU an income fron his profe«Moiiri «c 
-eupatiotiB, should have been so long overlooked by his coVHitry. 
■It CeU, thare&iv, to be ^ especial duty <tf the adninistratieD 
of Mr Fox «nd Lord Grenville, to oorpect the ovea^ght (tf ■fhm 
predecessors. They created for Mr StewsM the office of 6a- 
aette Writer for Seotkad, & Mttiation which, as it coutd be 
pofotmed by deputy, required no persoiid labour, ttad wUch 
■added largely to bis ioeone. The creation. Or rather the 
tevival of this office exeited a considerable <Aftreiice of Bdnti- 
-meDtv It was agreed on all han^ that tibe distinguished in- 
dividtial on whom it was coBftrred, merited the highest ra- 
oompense; but it was fcK by the independent men of all pai^ 
ties, that a liberal pension Smm the crowa Would have expHH*- 
ed in araere elegast uaDner the national gratitude ; and would 
have placed Mr Stemrt's naibe toorb oan^ieuoaily in the list 
of those public serrants, who are repaid ia die even^g of Ma 
for the devotion of tlwir early days to the honour and inteMsts 
«fVbeirooUDtry. 

|n tiie year 1^8, Mr Stewart sustained a severe dontastic 
calamity in the loss of his second and youngest son, who Waa 
cut off by consumption in tbe 16th year of bis age, wbda pur- 
suing Ins aoadetaical studies. To divert his thou^ts from 
this deep affliction, Mr Stewart olevoted hiRuelf to the ocunpn- 
ntion of his f^Uompiitai Etta^, a work which appaaiied in 
1810, went throu^ thMe editiaas, and added ^ready to Mb 
reputation. As tbe first part of this work is a o 
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-MOic etemtnUnj end fundammtid quMtioDi -wimh Avided ^ 
-opinions of philoeofJiers in the e^liteenth «eRtury, Mr Stev- 
art regarded it as bo far a continuation nf his grieat j^o, that 
be recomraeiMU his yonnger TOoders to uiernae it af^ef they 
have completed tlie first voJume of bis Pk^otopht/ of the ffit- 
mon MuuL About a ye»r after the death of his son, Mr 
Stewart resigned the McviJ Philosophy Chair, and tras re-ap- 
ptMBted j<Hnt professor along with Dr Thomas Brown. By 
this anangement, which his appointment from Oovnnnient al- 
lowed him to effect, he was enabled to retire from tlw duties of 
active life, and to pursue in retirement those [^ilepophical in- 
quiries, of whi<^ he had yet published but a smati pert. He 
therefore quitted Edinburgh, and removed with his family t© ■ 
Kinneil House, near Borrostownoess, a seat of the Dutie <tf 
Hamtlum, and about twenty miles from Edinburgh. 

Altboagh it was on Mr Stewart's reconamendation dtat Dr 
Brown was raised to the Chair of Moral Philosophy, yet the 
appointment did not prove to him a source c^ unmiKed satis- 
fitction. The fine poetical imagination of Dr &«wn, ttw 
quickness of his apprehenuon, and the acutenese and ingenuity 
ot his ai^ument, were qualities but little snited-'to that pati«tt 
aqd continuous research which the phenomena of the mind so 
particularly demand. He accordingly composed his jecturee 
with the same rapidity that he would have done a poem, and 
chiefly from the resources of his own highly gifted hut excited 
mind. DifSeulties which had appalled the stoutest intelteeta, 
yielded to his bold anaiy^s, and, despising the patient formali- 
ties of a siege, he entered the temple of pneumatology by 
itorm. When Mr Stewart was apprised that his own favou- 
rite and best founded <^inions were controverted from the veiy 
cjiair which he had scarcely quitted ; that the doctrines of fail 
revered friend and master (Dr Oeid) were assailed widi severe 
and not very, respectful animadversions; and that views even 
of adoubtful tendency were freely expounded by his tnge- 
mous colleague, his fedings were strongly roused ; andthongh 
Uiey were long suppressed by the peculiar eircumstanoes of 
Hats situation, yet he has pven them full expression in a vety 
interesting - note in the third volume of his Elements, whid) is 
alike remarkaUe for the severity and delicacy of its reproof. 
Upon the death o£ Dr Brtiwn, en the Cd -«if Apql IMO, Mr 
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Stewart resigned the Chair of Moral Philosophy, aod was suc- 
ceeded by Professor Wilson, a mso of varied and powerful in- 
tellect, admired as a poet, and distinguished as an orator. 

In October 18L0, our eminent countryman, Mr James War- 
drop, communicated to Mr Stewart an account of a very re> 
markable youth, James Mitchell, who was born both blind 
and deaf, and who consequently derived all his knowledge of 
, external objects from the senses of touch, taste, and smell. 
Mr Stewart was delighted with the proepe^^t which this case 
afforded of esubtishing the distinction between the original 
and the acquired perceptions of sight. This expectation was not 
realized ; but Mr Stewart collected all the facts regarding this 
remarkable youth, and embodied them in a highly interesting 
memoir, which was read before the Royal Society of Edinburgh 
inthebe^nningof 1812. It is entitled " Sowe account of a Bo^ 
bom Blind and Heafy coUectedJrom authentic sources ofif^br- 
mation, with ajiw renutrks and comments ; and was published 
in the seventh volume of the Transactions of the Boyal Sociefy 
of EdtTiburgh. In consequence of the interest which was ex- 
cited by this communication, Mr Stewart was anxious that Mit- 
chell should bft brought to Edinburgh, and educated under the 
superintendence of persons capable of studying the develope- 
ment of bis mental powers. He accordingly submitted this 
idea to the council of the Royal Society, who entered eagerly 
into the plan, and resolved to apply to Grovernment for a 
small pension to enable Miss Mitchell and her brother to re- 
ude near Edinburgh. Lord Webb Seymour, one of the Vice- 
Presidents of the Society, transmitted the wishes of the coun- 
cil to the Earl of Liverpool, then First Lord of the Treasury. 
The Prime Minister of Great Britain not only refused to sci- 
ence and humanity the small pittance which was craved, but 
ventured to strengthen the ground of his refusal, by expres- 
ung a doubt whether the object which the Society had in view 
was likely to add to the comfort of the unfortunate object of 
their patronage. The writer of these lines was one of the five 
members of council to whom this answer was read, and he 
will never forget the impression which it made upon the meet- 
ing, — the suppressed feeling of mortification and shame which 
waa visible on every countenance. The guardian of the Bii- 
tisb treasury was entitled to refuse the application which bad 
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been mode to him, but he had no right to question the humR- 
nity by which that applifation was dictated. The character 
of Mr Dugald Stewart should have been a sufficient guarantee ^ 
that the personal comfort and happiness of Mitchell would be 
the first objects of his solicitude. 

In the year 1818, Mr Stewart published the aecood vdutne 
of hb Elements of the Philosophy cf the Human Mind. This 
volume relates entireljto£ea<on, or Me Underslanditiff,prcperl^ 
so called, and, as the author himself observes, the subjects of 
which it treats are of necessity peculiarly dry aud abstruse; 
but he regarded them as so important, that he laboured the 
whole of the materials which compose it with the greatest care 
and diligence. In the fourth chapter he treats more particu- 
larly of the method of inquiry pointed out in the Novum Or- 
ganum of Bacon, and he has directed the attention of his 
readers chiefly to such questions as are connected with the 
theory of our intellectual faculties, and the primary sources of 
experimental knowledge in the laws of the human frame. 

In the month of January 18S2, Mr Stewart experienced a 
stroke of palsy, which considerably impaired his powers of 
speech, and unfitted him in a great degree for the ^joyment 
of general society. Unable to take regular exercise, or to use 
his right hand, he was reduced to a sute of great depen- 
dence on those round him. The faculties of hie mind, how- 
ever, were in no respect impaired by this severe attack, and 
with the assistance of his only daughter, who acted as his 
amanuensis,. and who understood his imperfect articulation, he 
was enabled to prepare his works for publication with an ar- 
dour of mind and a freshness of intellect which formed a strik- 
ing contrast with bis bodily weakness 

Although the progress of his great work was interrupted 
by his Dissertation on the progress of Metaphysical and Ethi- 
cal Philosophy, which he composed for the Supplement to the 
Encyclopedia Britannica, yet he was able to complete the 
third volume of his Pkiloeophi/ of the Human Mitid in 18S7. 
This volume contuns a continuaUon of the second part, viz. 
two chapters, one on Language, and the other on the Principles 
or Law of Sympathetic Imitation; and also the third part, which 
consists of two chapters, one on the Varieties of Intellectual 
Character, and the other a Comparieon betaieen the Faculties 
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ff iimt and ikoM of tkt Lomer Animab. To this last ch^ 
ler be has added -as «b aj^ndix, hid aceount of James Mit 
lAflll, vitfa a sopplemeot containing « recent aceount of tht 
namMTs and babits of this interesting individual. 

lo 1827 and 1828, Mr Stevart was occupied with the fourA 
rdtme of hii PhUoto^y of tht Human Mind, containing hit 
Isquiries iato tb« Aative and Moral Powers of Man, and be 
was fortunately able to complete it a few weeks b^ore hia deadi, 
aad tfauB to bring to a dose that great work, on which he had 
•pent the flower of hta youth, and the maturity of his more 
advaHced years. 

Mr Stewart's health hod been for some time dediniDg, but 
■when he wsa ob a vint to Edinburgh in the month of A|»3 
16S8, he esperienoed a fresh paralytic Mtack which carried 
him off on ^e 11th of June, in the 76th year of his ag& 
His remains, which were Bccnmpanied to the grave by the Ma* 
gtstratesof Uie City, cmd the Professors in the University, were 
interred in th# famUy burying-ground in the Canongate 
Church- Yard, already htmoured as the burial place of Adaia 
Smith. Mr Stewart^s person^ friends and admirers have comri- 
buted a large suro, with wYaoh a monrnnent will be qieedily 
erected to his memory ob some censpcuous spot in our north- 
ern metrepolis. 

Mr Stewart left behind him a widow and two children, a 
•on and daughter, whom he loved with the tenderest aKcttoD. 
To Mrs Stewart aad his only daughter he owed tliat'aunsfaine 
of b ap p in e fl s, whkh, hut widi onedoud, Proridence ^ed over 
1m domestic Kfc. They had been the ornaments of his social 
eirde when his public station required him to mix fai^^ly widi 
the world ; and when they were caiied to higher duties by the 
iiidinHities«f bis age, th^ ^ecfam-ged the obligations of coijugal 
and fiM lovewitb that scdf-devotMn uid sustfuned taidemesi 
whidi have tb^ rendence only in the female heart. Hisoriy 
•on, Lieutenant-Colond Matthew Stewart, already knoim by 
an able pamphlet on Indian afimrs, and vho, we believe, is 
aow -ouewpted in a larger work on the- same ntbject, was for- 
CBtwGelyin ScotiaBdMthetimeof MrStewBrt*s^A,and was 
aUe to pay the last duties of aAection to his venembie parent 
Mr Stewart was -about the middle rfie, and Was partteularly 
^ini^nBbed by an expressian iif 'benerdleace mti intd%ence, i 
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trhi^ Sr Henry RacAruni bu well preserved ia liis portmt of 
ttim painted fon'^e late Ldrd Weodboucelee before he had 
reached bis 05th ^eai*. * Mr Stewart had the renarkabb-pe- 
cuKarily oX Ti^on whkh made htm insenmble to tbv lea* ve- 
frangible co1oiirs«f the spe«(ruin.*f- Thh) offcctioii of the eye 
wts )oBg iin4mowa both t6 himi^ and bii Mcndi, and was 
dtsoovered tram the acCidmtal arcBmstxnce of one of hia fiu 
arilydirMtii^ his atteiAjoa tfr the beautj of the ftvaitji the 
Siberian «rab, when he foimd himflelf unable to distinguiib 
the scarlet fruit AtHu Ae green leaves ofthe tree. 

Mr Stewart's neate honoured the lists of various learned 
academies. He «M one of tbe members of the PhilosophiciU 
Society of Edinbur;^ at its incorporation with the Royal So- 
ciety in 178S. He was a fdlow of die Royal Society oi Lon- 
don, an honorary member of tbe Imperial Acadctay of Sci- 
ences at St Petersbengh, a member of the Reyal Acadeeiiea«f 
Beriin and of Naples, ofthe Ameriean Philosi^rfucal Societies 
of Philadelphia and Bostoti, and honorary member of the 
FhUosofAical SeciAy of Cambridge. 

Besides Ute works wbi(ih we have mentioned in the coane 
-of this notice, Mr Stewart publiAed his OWfinev ^ Moral 
Philosophy, which ■a[^>eftred is IIW^ and which he used aa a 
text-book. This work has been recently trandated into iFreqcii ; 
and it bos been used as a tect^heok ^q- several CoHaipe o in 
America. He was aSso the ttUthor'flf two doqivttt paiphlHu 
on a locid conthDrersy bow «sok into obtivwK. He ba^ bud 
down tbe resoluticm Of never publislmig oiiy.tbing anonymwlsly, 
and we beKeve he never deviated from so eitoalloit a mlo. 

Before doaBg this brief dtecA, we oaanot wklriiold fiom 
-onr readers the following ad»if*bfe<ilwa r vatioin on lfa« philo- 
-aophy of. Mr Stewart, pronounced at die aamvitnaiy nMttiag 
of the Royal Society of London on the 1st irf Ootabar 1808, 
by thrir distinguished preudent, Mr Davies C^lhen. 

" And here I would e^ your atfeendoa to Ae Jose siwtaio- 

* At ■ amilt liUr rpaiod Sir Hearj jiaimaEl aoothn* pOTUfi* 4f V^f 
^temtat, *n<l Mr Wflkie p4U nore nacoMlr uewtwl 4 itribi^g Ukeue&a of 
-Jfirn in blftck lead. lUr Jotq>h hu. (dm coqapletcd b bust of Mt Stewart 
with hie uiual talent. 

t^5eetbU'J<nimiiI, No.s]x. p. 153- ■ 
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ed- by Uie wosld at large in the person of another philosopher, 
aiid fellow of this society, ^thou^ not a contributor to our 
annual publicatitms. Mr Dugaid Stewart, imbued with s 
taste for matbemtilitui learning by his father's eminence id that 
deportment of knowledge, has done more than almost any of 
his contemporaries towards presecvii^ from mystery and pa- 
radoxes the science which should naturally be of all the moat 
clear and precise. Following the steps of Bacon and of Locke, 
and stored with an extent of reading and of acquired know- 
ledge almost beyond* example, there can be found few subjects 
which he hafi not illustrated ; and in re^>ect to conclusions 
which seem to differ from the deductions of his great prede- 
cessors, his arguments are so fairly stated on either side, th^ 
every intellig^t reader is placed in a situation to form his own 
o^nions on those profound and abstruse points. Mr Stewart 
has somewhere quoted Mu^m («n re iuicitur amkurixn^ xnunMAu 
n>u iTfiXXtte aw«ia^iii rm mi lugaut ty^f- And ' Mathematica 
multi Eciunt, matheein pauci. Aliud est enim nosci proposU 
tiones aliquot, et nonnuUos ex iis elicere, casu potiusquam 
certa aliqua discuraendi norma, aliud scientis ipsius naturam 
ac indolem prospectam habere, in ejus se adyta penet^are, et 
ab univeraalibus instructum esse prsceptis quibus theoremsta 
ac {woblemata innumera exqo^tandi, eademque demoustrandi 
facilitas comparetur. Ut enim pictorum vulgus, prototypoa sse- 
pe aeepius ezperimepdo, quendam pingendi usum, nuUam vero 
pict^ artis, quam optica suggerit, scientiam adquirit, ita mul- 
ti, lectis Euclidis et aliorum geometrarum libris, eorum imila- 
, tione, fingere propo^tiones aliquos ac demonstrare solent, ip. 
sam tamen secretissimam difficilioruu theorematum ac pruble- 
matum solvendi melhodum prorsus ignorent.' By reverting 
to the long -n^tected controversies of the Nominalists and fin- 
alists, and by adopting the theories of a most acute and sub- 
tle reasoner, who for centuries past has been remembered (sudi 
is the caprice of some) by a reference only to the frailties and 
to the misfortunes of his youth, this able metaphysician has 
either fully expluned, or hag pointed out the method of ex- 
plaining, every difficulty which seemed to obstruct the use of 
imaginary quantities. And by pursuing the same track, if 
ancient prejudices, derived from far different speculations. 
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could once be bamshed from our minds, it would soon be 
found tbftt all circumlocution for avoiding the termg ii^nite- 
hf small, inJinUeh/ great, and even orders of infinities, mi^t 
be dismiEsed from matheuiatical language, without prodn- 
ciiig uncertainty, mystery, or confusion. I consider, therefore, 
Mr Dugald Stewart as a distinguished writer in the higher 
departments of mathematics, and ro nomine entitled to our re- 
spect and our regard." 

The following general view of Mr Stewart's character is given 
by one who had every oj^rtunity of knowing it well. * 

" In general company, his mannra' bordei-cd on reserve; 
but it belonged more to the general w«ght and authority of 
his character, than to any reluctance to talce his ^are in the 
cheerful intercoms of social life. He was ever ready to ac- 
knowledge with a smile the happy sallies of wit, and no man 
had a keener sense of the ludicrous, or laughed more heartily 
at genuine huiBOur. His deportment and expresion were easy 
and unembarrassed, (Tigaified, elegant, and graceful. His po- 
liteness was equally free from all affectation, and from all pre- 
meditation. It wab the spontaneous result of the punty of his 
own' taste, and of a heart warm with all the benevolent affec- 
tions, and was characterized by a truth and readiness of tact 
that accommodated his conduct with undeviating propriety to 
the drcumstances of the present moment,' and to the relative 
siuation of those to whom he addressed himself. From an 
early period of life, he had frequented the best soinely both 
in France and in this country, tatA he had in a peculiar degree 
the Eur of good company. In the society of ladies he appear- 
ed to great advantage, and to women of cultivated understand- 
ing, his conversation was particularly acceptable and pleasing^ 
The immense range of bis erudition, the attention he hod be-' 
stowed on almost every branch of philosophy, his extensive ae- 
quiuntance with every department of elegant literature ancient 
or modem, and the fund of anecdote and information which 
he had collected in the course of his intercouse with the world, 
with respect to almost all the eminent men of the day, nther 
in thiB countiy or in France, enabled him to find suitable sub- 

* Notice ofthelttle Dugald Stewart, Esq. in ihe Annual Biogiaph; and 
Obituary for 18S8. 
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jecta for the Mtertninwnt of the ^Mt Tirislyof vi«bMB of afi 
doicriptioiu, who it one period fiequeatad hi» honae. In hii 
doBK^ic cirde, bis cbsnnteri^ipesredJB. its m«M uiiabte li^t, 
aod by bis tmaa\y he mm bdoved» and venented ahnoet ta 
adontion. Soumf<»in and MiBtahud was the tow of bis imi^ 
nen, and ao completely iraa it the result of the habitual tnfls* 
^ce of the natural elegance and dsvatifHi of hi« Brind on hi* 
estenial demeanour, that when alone with loa wife and bia cdiii. 
dren, vt hardly diiertd by a ihads frran that wbieb be nain- 
tained in the oompaayaf ttrangen ; fcr although bis fondnea^ 
and familiarity, and playfubaMs vera alike cngagiag and ud- 
restraiDed, he nerer kwt any thing either of im gnce or his 
dignity : * Nee veni ille in luce modo, atque in ocutia oivii^ 
magnuB, aed iotiu doniique prsestantior.* A* a writer of the 
Engli^ language,— •«> a pnbtic spacer,— as an ori^nal, a pro. 
found, and a cautious thiDker,-*-as an expousder of ttudi,— ^a 
an instructor of youth,— «a an elegant sefaolafyw^s an aooam- 
plisbed gentleman t-»in the exemplary discba^e of tke aocial 
duties,— in uncomprotnimng consistoK^and leotitude of pain^ 
<nple,— in unbending independmcsj-^'in the warmtk ai^ tHk 
demess oi bia domestic affrcboas,~'in nncers and oaoeteiita- 
tious piety,— in the purity and inuQcenearfhialife,. fc wb«Ye 
excalled him : and, take him for all in all, it will be dtjfianit 
to find a ntan, who, to ao Hiauy of the perfectiaBi, baa addad 
so few of the imperfeotiona t£ human natun.'" 



Abt. II. — Ifotiee rapectitig the ewU^nce qf ChrytoHfc » 

Obsidian, oa ^scovered by Professor Dn. Bio. 

Sir, 

In the nghtfa volume of the Ediaburf^ Journal qf Science, * 

the following article ^peon under the bead of Mineralo^. 

Chrysolite in the cavities of obsidian — Profeasor Gustavus 
Rose of Berlin has found in the cavitiea of obsidian, in the 
Jacal Rock, near Beal del Monte in Mexico^ little crj-stal^ 
greenish and reddish yellow, and tiansparent, which belooe to 
the ^peoes of prismatic chrysolite. — p€^^mdorf» JtrntSf*, 
vol. z. p. SSS. 
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, One of the Engliah pupils of Fraftwor Dd -Rio pi- MUa w 
to uuggeat, that it would b^ but an act of juslke to that pio> 
found mineralogist and eminent scholar to state, that, aa iar 
bMk a« the yetir 1804, he stated in a noCe at page flS of bis 
trandation of Kareten'i Mituraiogieai Tabkt, that hs had 
made tbe tame discoverer, aa will be seen from tJbe followiag 
extraa :— 

Los ctifitfliiuw de olivino de Zi^p^guaia estan de canto so- 
bre las eras 6 quadritos de la aubatanm blaiMa nueva que he 
Uamado egmmvUia ooatesida an las candadee de la jobadiana 
de alii ; tiendo muy pegueios juxgu^ al prioapio por d ccdor 
que fuersn de obiidiana ; pero al soplste no se funden, solo to- 
man un tiio aegro de hieno y cDn borax ae funden en vidrio 
verde clam. Son de col<^ verde a cejrtuna, traosparuitM, 
rajados k lo latgOt J pareces tablas octagonas proJoogadaB cos 
todas lal aristae )ata*aie8 truncadaa.^ 

Tbe above is fmn a note to Olivioe, extracted from a 
work replete with profound tninecalogio^ knowledge ; but 
which, from its being pubKshed in Mnieo and iu Spanith, i« 
but little known in Europe. 

At the sanw time that I aubrait this for your coMidenttion, 
I beg to indote tbe deacripUon and drawing of an ioAlrutDeot 
for wagging spea£c gravities, ioveoted by Don Jose Maria 
Buatamenta ; tbe iogmuity and unplidty of vhich will, I 
have no doubt, induce you to take notice of it iu'your eXceU 
lent Journal. It appears calculated to supersede dcagetber 
the use of Nicolfion's balaooc wdght — I have the honour to 
be, Sir, your iaithfol and obedient Krvaat, 

X. 

Mexico, Slat October 1838. 



Abt. Til.— Description and use of a new Gravimeter. By 

Don Joee Maeia B^stamentb. 
I* ia known, that, to be able to uae Nicolson> Balance, a set 
of small and correct weights is necessary, and^that it'requires 
to be sunk in water to a certain depth, that is, to place it in 
its index three times during the operation. For this it is ne- 

• Tt will Ri*e va gTMt pleanire to be fhToured with ilw cmiinuanw »f 
the cotmpondeDce of X. 



C,q,-Z.-dbvGOOglC 



SOB DoD Bustamente on a nem Gravimeter. \ 

cessmy to be adding and taking away the weights as may be 
required, to bring that point exactly level with the surface of 
the water, which proceeding is tedious. Beudes on journeys, 
where the conveniences one has at bome are generally wanting, 
it is very easy to lose some of such small weights, by wbidi 
means an instrumeDt so useful to the travelling mineralogist 
is reiidered useless. To avoid these inconveniences, faci- 
litata the transport of the instrument, and simplify the opera- 
bon, I make use of the instrument which is represented in 
Fig. 1, 2, and 3 of Plate 1I-, which ^ves die necessary instruc- 
tions for ascertaining the specific weight of minerals with great 
exactness without weights. 

% The part a i c of the instrument, which may be of tin, 
brass, &c. is composed of two inverted cones, htJlow and 
united at d e, as Fig. 1 shows, the base of which ^A a concave 
plate, afb, which receives the minerals that are weighed in 
water. Before soldering this plate, the instrument must be bal- 
lasted, that is, a portion of lead is put into it so as to sink it 
in the water till near the base a b.* 

3. In four points of this base, cqjposed at right an^es, are 
soldered two arches of wire a b,gk, which cross, and sustain 
the hoop m, which receives the end of a crystal tube m n, made 
fast with sealing wax. In the interior of the tube is placed a 
scale of lines, of millimetres or of equal arbitrary parts traced 
on paper, and the divisions of which are numbered from zero 
upwards.f 

4. Finally, on the other end of tbe tube is fixed, by means of 
a hoop and sealing wax, the plate r a, which is used (or putting 
the minerals into when they are required to be weighed in air. 

6. Figure S is a cylindrical box of tin with its cover, of the 

* The faallut ma; be of leaa, in flat pieces, or small ehoL In the tint 
insunce, it is well filled, tind stuck to the sides of the inferior cone ; bnl 
ia the other two it will be necesasr; to fls it with a cover of tin soldered 
to the cone, aothttt tfaejrdo not ahake about, and are always kept at tbe 
bottom. 

+ riistead of a glass lube, one of iHver or brass might be used of the 
corresponding size and weight. On the oalside let there be a scale of 
equal parts ; then suppress the hoops ; and the arches, as well as the plate, 
^iU be better fixed to the tube, and the inatrument less exposed to get 
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sune length «s the inBtnim^t, and the diameter of which 
is a little greater. Iti the interior of the bottom is firmly bo1> 
deted the conical end x x, in which is fitted a part of the cone 
d e. e, and, as the diameter of the upper plate ought tu be very 
little less than that of the box, the instrument placed with- 
in this cannot he shaken so as to spoil it ; and in this manner 
it can be moved about with much convenience and security, 
^is box is also best for using the instriunent, because a 
sufficient quantity of water being put into it, and the instru- 
ment being submei^ed, the water only reaches the brim with- 
out spilling. 

6. When the ioEtrument is left to itself in the water, it sinks 
to very near the base a d, aa we have said, and it is necessary, 
in order that the zero of the scale should reach the level of the 
water, to put some little weights of lead in the upper plate ; 
the wnght of which ought to be ascertained, so that it may 
always sink to that one point ; and this new weight we will call 
additional weight. 

7. If when in this state we put on the plate any weight, the 
greater the weight the deeper it unks; and there is no doubt 
that this new weight is equal to that of a cylinder of voXef 
equal to the portion of tube that has heen sunk, because the 
space that this occupies in the liquid is equal to that occupied 
by the cylinder of water which it dislodged, and the force of 
the liquid to sustain it is also equal to that of the w^ght of 
the substance, to be able to keep immersed that portion of the 
tube. Thus, then, if the instrument sinks one of the divisic»is 
of the scale, we can say that the weight with which it is char- 
ged is equal to that of a cylindrical portion of water whooe 
base is the sectioa of the tube, and whose height is one divi- 
MOD. A greater load will immerge it 3.Q divisions, and will b^ 
equivalent to the weight of SO portions equal to the preced- 
ing. Knowing, then, the, number of drachms or grains that 
each of these portions weighs, we shall be able to ascertun the 
weight of the substance that we put on the plale. 

8. Afterwards we will show how the weight of each portion 
is known, although there is no necessity for its being known ; 
because the diviuons of the scale show us the correspondence 
of the weights that we put on the plate, in the same manner 
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ia ihexe is no necesnty for knowing the weight of the mercury 
c<Ritaitiecl in the tube of the barometer for ascert^ing and 
Comparing the various pressures of the air. It is sufficient, then, 
Am: us to fix with precision the point of the scale at which 
the water stands, before loading the instrument, and that to 
which it ffloks in consequence of the loading applied : To this 
alone is its use reduced. 

9- Suppose that, being loaded with an additional waght, the 
l^^l of the water reaches exactly the zero of the scale, if in 
this state we put on the upper phite a fragment of calcareous 
spar for example, the weight of which produces an immenaim, 
so that the level of the water should mark the ^vision £4, 
Ma number ^ows us the weight of the fragment wdghed in 
lur (§ 7.) If we change then the fragment to the lower plate 
(he immernon only reaches to S4, and this number shows us 
the weight of the same fragment weighed hi water. Then the 
dtflference of 20 between these two numbers is exactly the 
w«ght of the volume of v»ater dislodged by this substance, or 
the weight lost in the second operatioh. There remains only to 
divide 64, the weight of the ft^ment in air, by 80, which is t}iat 
which is lost in water. The quotient, 2.7. shows us thespeti^c 
wH^t of the calcareous spar; and this simple method must be 
tUlowed for all other bodies. 

10. Jt is eflfflly perceived that the additional wdght may he 
greater than we supposed, without its altering the data, he- 
(:auBe if, instead of sinking the instrument to zero, it should he 

. slink to the diviuon 8 for example, then the same fragmmt of 
calcareous spar would have immergied it not only to 64 but 
to 62, md always its weight in air would be the same as before, 
that is to say, 62 — 8 = 54. The same happens with Uie weight 
in water. In the second instance the immer^on would not be 
lo 84, but would rise to 42, and the loss would be equal to the 
Bwmer, that is 62 — 42 = 30; and this is one of the advaata- 

. ges of the instrument, that it is not requisite to bring it to any 
fixed point, but only to observe the divisions of the soale whidi 
mark the level of the water, as already said (§ 8.) 

11. If we take away from the upper plate not only the sub- 
stance that has been weighed, but also the additional weight, 
the instrument rises till it leaves the lovrer plate above the 
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wkUt (^ SI), and fK»n this ocmatiuedoii matts the cOKtemimce 
of being able to place tfae Rabstance oa tliit ^u, wkbout 
taking the whole instruineDt out of the water, and .wiAout 
being exposed in the second immeraioD to any bubbles of air 
rinng, which w« not tfae case in tbe first, but which often hap- ' 
peas with Xicdlson's tnlance, which idten the resulu. 

12. The level of the water always leaves some doubt in tlw 
detenninatjon of the precise point of the teale to ^^di it 
reaches, chiefly when it is to iiuu-k the puts of a diviuon ; and 
in its stead we could use anothOT index much moreexaet, the 
simplicity of which recommends its constant use. It bonsisti 
ID plaeing two threads of siUt, d b^ c d, (fig. dt) well stretch- 
ed, or of very fine wire, called bur-wire, pa the opponte points 
of the e^e r a, of the box or cascj so as to encircle the glass 
tube without pres^g it, and allowing it to move freely in the 
middle, for which purpose are placed the buttons m, n, soldered 
strongly to the case, and the small grooves a, c, ft, d, made on the 
same edge ; then observing through the hollow x x, which is 
about two lines high and ooe inch, long, the level of the, threads 
and also of the scale, the thread that is on the side of the ob- 
server marks the divisions and parts of each to which the int. 
mersion reaches, and by these means, if the scale is of milli- 
metres, (French measure,) may be seen at one view the. 6fth 
part of each, or two-tenths of a millimetre, which is equivalent 
in tfae instrument which I use to a weight of 0.3 grains. It 
is true that this mode indicates the point of partition a little 
above zero in the scale ; but as we have seen, (§ 10,) this does 
not alter the results. 

13. Till now we have only spoken of the mode of weighing 
substances, the specific gravity of which is greater than that of 
water. We have then two other cases to connder that can oc- 
cur, and they are those in which the specific gravity of tlie sub- 
stance is equal to or less tlian that of water. 

14. If knowing the weight of a body in air, for example M, 
we weigh it in water, and find that the immersion reaches ex- 
actly to eero, in this case we should say that it had tost all 
its weight, or that it is equ^ to the body of water which it dis- 
lodges, because tbe difference between zero and 34 is 34, and 

■ its Bpedfic gravity will he |} = 1 = to that of the water. 
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16. But if, instead of Uie second immereion reaching zaro^ 
it should remun as divinons below this point, Mipposing that 
the scale should have negative divisioDs, that is, that it should 
continue below zero, this would show us that the volume of 
water dislodged weighs more than the substance, because it 
not only loses from 34 oi its weight, but besides, makes the 
instrument lose m, with which it foims a whole, and the dif- 
ference between + S4, which it weighs in air, and — 6 in water, 
observing the rules <tf the signs, is + 30, dividing 31 by 30^ 
we get 0.6, that is, the spedfic gravity of the substance is less 
than that of water. 

16. We have not put on die scales negative diviu(MlB> be- 
cause it would increase much the neck of the insUrumenI, and* 
besides other inconveniences, would render it more bulkj. 
There is no necessity for these divisions, if we ctmsider, that, 
by increadng the additional weight, we can sink the greater 
part of the scale, in order that the substance that we might 
weigh in water should afterwards make it rise, and by this 
nmplff proceeding we can say, that, without altering the size 
of our scale, we have doubled it. An example will illustrate 
this. 

17. Suppose a small piece of oak weighs in air 43^, taking 
it from the upper plate, and increafung the additional weight, 
we shall make the scale sink to 60 for example. Marking this 
point, which we shall consider as though it were the zero of 
the scale, and weighing afterwards the wood in waterj the im- 
mersion only reaches to 53, that is, it has seven divisions, which 
certainly correspond below zero. The difference, then, be- 
tween + 48.3, weight of the oak in air, and — > 7.0, its weight in 
water, is + 50.3. Dividing 43.3 by 50.3, the quotient, 0-860, 
results, which is the specific gravity of oajc ; and this c^>eratioo 
will be observed in other instances. . 

18. If, when the instrument is at zero, we place known 
weights, such as drachms and grains, we shall know the cor- 
KSponding weight of each division of those that are immersed, 
dividing the number of drachms or grains by the number of 
divisions ; so then, if with 3 drachms or 108 grains it unks 54 
divisions, each one will correspond to S gruns, and in this 
manner we shall know how far the greatest weight that can 
be weighed in this instrument ascends. - 

3 
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AsT. IV. — NiOice qf the perfitrvmnce ^ Sleatri-Enginet in 
Cornwall fir October, November, and December ISSft 
By W. J. Hbmwood, Esq. F. G. S., Member of the Royal 

' Geoiogicsl Society of Cornwall. Commonicated by the 
Author. 

Reciprocating Enffinea drawTig Water. 
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WaU''a rotatoiy (JQuble engines working mftefaines for bnii^ 
ing tin ozeG at 

Length of 
cTsnk in feeL 
Hoel Vor, «4 6. 8. 32. 16.9 17. 
27 5. 2.5 12.6 17.8 19.7 
16^ 6. 2.5 8.5 Sd.6 13.4 . 
ATerage duty of rotatory double engines, 16.7 millions. 

* Watt''s double engine. 

'I' The steam is first admitted into a high pressure cylinder, 
ifbenceit posBes into a Watt's nngle engine, both pistons b&^ 
ing connected with tbe same lever. Aii the others are Watt's 
JWtgle engines. 



Art. V. — Observations relative to the Motions ^ the Mole^ 
cules of Bodies. By Datid Ba£vsTeB, LI/. D. F. R. SS. 
London and Edinburgh. 

Ph oTwiTHSTAKsiNti the great interest which has^ been every- 
where excited by the observaUons of Mr Brown respecting die 
motions of the Molecules of Bodies, T should not have thought 
of calling the attention of the Society to the opinions which I 
entertained, or to the experiment which I had accidentally 
made in reference to this subject. 

As I am, however, the" ouly surviving member of those who 
took an active part in the discussion and examination of this 
matter when it was presented to the consideration of this So- 
ciety nearly fiftem years ago, I feel it incumbent upon me to 
call your attention to the facts and views wbicli then came un- 
der our notice. 

On the 2d May 1^14, Dr Drummond of Belfast communi- 
cated to this Society a paper " On certain appearances <Aserv- 
ed in the dissection of the Eyes of Fishes."" Having washed 
off the wlvery part of the choroid coat of the haddock inio 
about half a teaspoonful of water, tbe water became of a milky 
colour, owing to innumerable slender, flat, silvery sjncula, 
*hich composed the substance of the choroid. " They seem- 
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ed,* says Dr Drammond, " to be in coDSUtnt motion, appa- 
rently rolling upon their axis, but having no degree of pro- 
gresBive movement. The light reflected from their surface was 
very brilliant, like that from polished silver, and often disap- 
peared, and again returned, with alternations so rapid, as to 
produce a twinkling very like that of a fixed star. 

" Sometimes on examining an individual specimen it would 
disappear altogether, but in a few minutes return, renew its 
twinkling and apparent revolution on its axii, and again di». 
appear to return as befont. 

" Frequently, also, some were observed to be in the fluid, or 
on its surface, for a long time motionless, but very brilliant ; 
then they would give a few slight twinkles, seem to turn round, 
and ^most disappear ; then resume their original situation for a 
' moment, appear more brilliant than at first, partly disappear 
agun, and agwn return, and so on for a number of times, till 
8t length they would disappear entirely ; but after a time (per- 
haps five or ten minutes) Aow themselves in the same spot as 
before. These observations could be made only on the larger 
Bpicula; the minute ones being in incessant motion. 

" The motion continues in a great many of the spicula even 
after the fluid containing them has become putrid ; but it is 
tlien more slow. The addition of ardent spirits deadens but 
does not destroy th6 motion. After exposure to a heat of 
btnling water, the number of spicula seems much diminished, 
and those which remain move less rapidly than before. The 
addition of vinegar, in a quantity equal to the fluid contain, 
ingthe spicula, suddenly causes a great diminution of the 
number of moving ones, probably from coagulating the albu- 
minous matter which had been washed from the eye along 
with the spicula, and entangling them in it. Many, however, 
continue their motion as before. 

" The spicula of the eye of the herring are jointed, being ge- 
nerally thus divided into three distinct portions, of which that ' 
which forms the centre is mudi larger than the two others. 
In common daylight, the entire spiculum is silvery ; but if it 
be observed in the sunshine, it will ^ found to reflect difler- 
ent rayt from the jinnted p^Mtions ; the end joints being gene- 
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laHy of a light afraw colour^ vhile the central one-is iteel tAue', 
like the man spring of a watch, or of a red or light rose co- 
lour, sometimes silvery, green, or piirple ; hut never of the 
game colour as the extremities of the spcalum. The colours 
of the difierent jointa do not shade into each other, but termi- 
nate abruptly by a well defined line." 

Dr I>rummond next proceeds to account for the motion of 
these spieutee, and after discussing mtwy objections against 
the fiupposilioo that they are aDimalcules, and especially the 
formidable objection drawn from their surviving the heat of 
boiling water, he concludes with the following opinion of their 
probable origin. 

" Perhaps many other objections may be opposed to the 
flupposition of animalcular life in these bodies, and yet the 
strong expression of animation, if I may so term it, and tur at 
seeniiDg deugn, with which the varying motions (sometimes 
slow and sometimes rapid) are performed, and the diiScuIty 
of otherwise accounting for their motion, whether real or ap- 
parent, lead, upon the whole, 1 think, to this suppoiition, not 
as one which we can admit with confidence, hut as .the least 
improbaUe conjecture, which, in the present limited state of our 
knowledge, we can venture to form." 

Although I never could assent to this conclusion, yet I can 
bear testimony to the perfect accuracy of the statement pub- 
lished in Dr Drummond's paper. The late Dr Thomas 
Brown and I repeated most of the experiments, and witnes- 
sed all the movements and revolutionsof the spicula above-men- 
doned. I was disposed at that time to regard them as the re- 
sult partly of a pcrfarity in the ^icula themselves, and partly 
of certain phyncal changes, to which bodies are peculiarly li- 
able when suspended in a fluid medium. 

In order to determine whether or not these minute scales 
acted upcm one another, I pr^red a considerable quantity of 
the milky fluid, and spread it ont upon a large square of glass, 
in the expectation that the spicula would (like the minute par- 
tides of crystalline matter) form an organized film that would 
exhibit the proof of molecular polari^ by its action upon po. ' 
larixed light. When the water had evaporated, I obtained a 
film or crust exactly similar to that which converts glass balls 
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nad sph^ee of gypsum aio artificial {warla i b^t it exhil^ted 
no organized atructuirf , and consequently iodic^ted no polavi- 
ty in the elempntar^ spjcula. 

la making these experimraits, I was ottea surpj^i^ by a 
nngular variation in the whitenest of the large f^ate of flu^ 
when spread over the square of glass. It soine^iifies appqU'. 
ed to be qifite dark,.and at other tim^s to reqoyer its white- 
ness without any a^qwrent cause. Thiai howeyert J fijutul tff 
aiise from currents of air aiiang from my owi) j^iptipb 9ea^ 
the room, and I could make the fluid ifipe^r whitp prdfj^.^t 
pleasure, by merely blowing over its,H)x&(», Wh^ ^he fluid 
surface was in a state of rest, the Sfncula settled in certain pi>- 
wtions in relation to a vertical line ; but whenfiver a hxtflh of 
iur affected the fluid they were throwninlo o#w positicHU^ f/mi 
reflected the incident light in a different manner. 

dwin^ to the great extent of surftu^ which was thus exppsr 
ed to accidental ioipressions, the mpven^nts of the ,^icula 
were much more lively than when they were examined in small 
portions of flu;d ; but the slight^t eyup'P^ion was sufficiept 
to satisfy me that their moveme]}ts were entirely the result qf 
the position of unstable equilibrium which they omvpied ip the 
fluid medium. 

Since these <expenmcnts. were madei I haye observed aofdo- 
gous motions, though arising from a different cause, in t^ 
juice of the Semecarpus onacardiwn, and I am persuaded 
that they will be found in all organized fluids. When t^ 
fluid, or a portion of the btftck Indian varnish, (which is a 
mixture of tbe sap of the Sejaeatrpiu anacm■di^^a with th^ of 
the Jovjar,) is placed between two platep.of.gl^ss, and illqqit 
nated in the microscope by the sun's r^e, the particles ^eqp 
to be all in motion, and there appears a m^t sipgul^ and r%- 
pid play of colours, ari^ng from the infl^xioii of the }^ht 
which passes between the organized . iqolepules.. The .very 
same phenomenon has been ph^rved .by M. pptroch^t in 
blood taken either from t^he veins or arteries pf an, amoff^^ and 
the motion of its particles ceases only when th^ blo^ coagu- 
lates. 

In examining the motions of the granules pf poll^ suspend- 
ed in water, (which I have done «nce the publication of ^Mx 
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BtoiraV obuvvMioDs), I vteogaiaed tfae same cbanges wjikh J 
htm already nnifioDed ; but I have aever perceived a riq^ 
motioa ia the lea«t degree diaracteris^ of animal !i£s. Tlw 
ditference between these two Itinds of motioBs, aoA the cauK* 
to which the former may be ascribed, are so admirabijr ex- 
plained in a memoir which I have lately received from that 
Baii»ent French {rfiynol<^t, M. Baapail, that I need make 
DO apology for laying before the Sooiety a txanalation of the 
iBoat promioeot part of it. It was read at the Institute df 
frOBce before Mr Brown's observations had readied Faii<^ 
and was drawn up in refnvnce to the Memcnr of M. Adalphe 
Brongniart, which had excited much notice.* 

It is imposable, we think, for any person familjar with the 
BHcnweope, to read these observations of M. Baapail without 
b«ug satined of their accuracy, and without believing thM 
they are ap^dieable to inmost f^l the phenomena observed b^ 
Mr Brown and M. Brwi^iart. But even if they did not ii& 
fonl a Buffitnent explanation of the nHMions in question ;— oay, 
'if tbwe motions jesisted everyL method of explanation, it ia the 
last 8uppaHti<m in [duloaoplQ' that they are owing to.animal 
life ; and in future times, when lite science of molecular CH^gs- 
nizatitm shall be farther advanced, it will be viewed in the 
same light aa the opinion of Kepter, that the planets thetn- 
aelves were lixing animals, swimming in the ethereal ocean 
of the heavens. What, indeed, are all the motions of the 
planets,^ — what are their progresuons, their stations, their 
retn^radations — their revolutions-^ heir nutations, but so 
many movements in the larger molecules of the universe. 
Why, then, need we wonder that the microscopic molecules ^f 
this lower world should exhibit their attractions, their rota- 
tions, their combinations, their dilatations, and their contrac- 
tions P We are disposed, indeed, to go much farther, and to 
ask. Why shouM not the molecules of the hardest solids have 
thdr orbits, their centres of attraction, and the same varied 
movements which are observed in planetary and nebulous 
n[iatter ? The existence of such movements has already been 
rect^nized in mineral and other bodies. A piece <^ sugar melted 

* The wkde of this Herooir was pjiblJElied In out lu| Number,, p. S6. 
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by heat, and without any regular wraageiiwiit "of its pu-ticles, 
iiill in process of time gradiMlly change it> character, aodoon- 
vert itae]f into regular cry&talB, poweauog a Didtbematical re- 
gularity of structure, and displaying all the wonderful pheno- 
mena of double refraction. A mineral body will, in the course 
of time, part with some of its ingredients, or take in others, 
til] it has become a new mineral, and has enurely loet il» per- 
Boaal identity ; — and (what has recently been discorared \yj a 
foreign member of this Society,) a regular crystal may, by the 
aiere introduction of heat, have the whole arrangement c^ its 
moWules converted into an oppoute arrangement, developiag 
new physical properties which it did not before possess. In 
these changes the molecules must have turned round thnr axes, 
. and taken up new po^Uons within the solid, while its external 
form has suffered no apparent change, and while its gen^vl 
properties of solidity and transparency have rranuned unalter- 
ed. Before another century passes away, the laws of such 
movements will probably be determined ; and when the mol'o- 
cular world shall thus have surrendered her strongholds, we 
may look for a new extension of the power of Aian over the 
products of inorganic nature. 

Allxblt, DefxvAer J3, 18S8. 



AxT. YI. — Remarks on the Jbrmatum of Anchors. By Com- 
mander John Peabse, R. N. Communicated by the 
Author. 

It does not appear that the formation of anchors has been very 
generally viewed by seamen on such principles as would enable 
them to form a just conclusion of that best adapted for the 
safety of a ship. Very old seamen argue in favour of a long 
shanked anch<H-, without being able to ofiFer anything satisfac- 
tory in support of it; and such an opinion is no doubt gene- 
rally formed from custom or prejudice. I shall therefore en- 
deavour to illustrate, on mathematical principles, what appears 
to be the advantages of a short shank. 

Figures 4th and dth <^ Plate II. are intended to represent 
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anchonof the same wei^, differing in the length of their 
shutkt, but having u-me of equal length, sod fonniog the 
ume angles with the shanki. The lower arms are supposed 
to be buried id the grouudj as denoted by the dotted linei D£ 
and CF. The lines AA represent the cables. 

It will af^iear evident that the straio of the ship must 
operate at the points B,B, sad, therefore, by the principles of 
tlie lever, CB, in Figure 4th, b«ng longer, and consequeQtly. 
produdng a, greater power than DB in Figure 5th, the for- 
mer must be more liable to break its bald than the latter, and 
a ship. coDaequentlV) must ride the safest with a sliorUshanked 
anchor. 

It is a great advantage to have a good holding anchor, when 
getting a ship under weigh in a confined harbour, when 
anchored among many ships, or when blowing strong, as it 
admits of the cable being hove very short, without danger, 
before the sails are hoisted. It lessens also the labour and - 
Ume in having in cable afterwards, and often prevents the 
anchor from breaking its hold before the cable is up and down, 
or perpendioular. And at those times the advantage must ap- - 
pear in favour of a short shank. 

If two andiors ue of the same weight, and the same length 
in their arms, but differing in the lengths of their shanks, the 
several parts of the short one must be of greater substance, 
and consequently much stronger. 

There appears, however, to be another advantage in favour 
of a short shank. Figures 6tb and 7th represent two anchors 
of the same dimensions as Figures 4<th and Sth. They are both 
supposed to Jiave j ust taken the ground. It will be seen that 
the lower arm of Figure 7th is nearer a perpendicular than the 
arm of Figure 6th ; consequently, it will at lirst strike- deeper, 
and take a firmer hold in the ground, and be more likely to 
retain it in the event of being checked by th6 cable. This will 
be an advantage wh^ anchoring and confined for room, or 
when, painting a cable and having to let go the short or spare 
anchor. 

As far as I can speak from my own practical experience, I give 
the preference to the short shank. I have commanded different 
vessels nearly eight years, and the whole time accustomed to 
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niSd open muitUaA, mbA I b^cre no ibipt ow-atarted t6w 
ancbon ki seMoin ; (ukI I bave Hlwayi wAec f d the shortast 
slunk' anehon I could get. I did it alaa before I comtaanded 
Teweli^ when the selection vm left to mysdf. I did this at 
first, in consequence c4 the appearanee of their forniation [^oai> 
iog ne better, and I aftenrarda viewed it on the prinoiplee I 
bave now exj^ned, and I hare found the tfacoty and ptactifle 
oompleteiy to agre& 

Fltxostb, Deetmber 11, 182S. 



Akt. VII. — Summary of the state of the Barometer, Tker- 
motaeter, ^c. in KendaJ^Jbr the year 1828. By Mr Sahitel 
MAasHAiL. Communicated by the Author. 
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The year 1828 has been distinguished by its being a war- 
mer year than any of the preceding five years, the latter part 
bdeg seldom equalled in uniform mildness ; the thermometer 
never having indicated frost from summer to the end of the 
jei(-, hut three times in October, twice. in November, and 
twice in December. The appearance of the Aurora Borealia 
has not been moce frequent than has occurred within the last 
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fetr yean. Thunder and lightning have oAbbq' txwumd 
during Ae latter part of the year than is umal in wjatar. 
Thouf^ it is only bj simahwieoifB obecrvations in di£^eat 
parts of the gh>be, od a large and ext«onve scale, asd by cam- 
faring these with each other, that great and important restilta 
oaa be obtained, and fresh discOTeries made in the intperfectlj 
developed science of meteorolc^y, yet more huraUe efforts, 
confined to particuloi districts, are requiute to coftfirm and 
establish them. Such labours are, therefore, aeedfol and dei 
odedly auxiliary to fwrning the greatoudinej Whioh every one 
coaversanc in this sdaice acknowledges to be a denderatum. 
To deride on the causes whioh prodlice eeRaib atmot^eric 
phenomenit that are r^ulafly oocuning in any patiieutar di» 
trict, has yet heea imperfectly obtained ; and yet that they • 
depend OH general prineiples, capaUe of preduoing those phe^ 
nomena, ciui hardly be denied: It is to he regretted that few 
jkre willing tb undertake the labour reqatsite for obtaining this 
local informaSDili add i^itfaout which, the dedudsons dcnved 
from more extended observaticMis would be incomplete. 

I shall atteltipt in tbis paper, to make a comparison of t^e 
veigbt o^ the OtaHMt^ere at different times of the year, for the 
last six yearsj in which I have kept a regular register of the 
weather, — ^int out the months in which the greatest and least 
quantities of raiti have been taken, Sec. by whyih certain inf». 
rences may be drawn of the meteorological facts of the dia- 
strict. It is requisite, boweVer, to state, that the sitpatiDn in 
which these observations have been taken is aboutfiM-ty-two 
yards above the leVel of the sea ; that the time ef registering 
the daily observations is nine oVIock, a. h. ; and that the quan- 
tity of rain which has fsllen within the preceding twenty-four 
hours (if any) is registered daily at that time. The mean 
height <^ the barometer for 18S8, is the exact avenge of the 
last six years, including the year 1898. The greatest height 
which the barometer attained was on the 16th of September 
and the S9th of October, 30.40 inches, in both which insuo- 
ces remarkably fine clear weather had preceded and followed, 
though in September it was rather succeeded by fine weather, 
than preceded by it, as before that date we had heavy rain,-tUl 
within two days of its having attained its greatefFt illtitude. 
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During ib^moDth of October it exceeded '30 inches for fifteen 
days, from the 11th to th^ end of the month, vith the excep- 
tion of six days. To this circumstance may be attributed the 
reason of the means being greatest for that month than any 
through the year. The greatest depression was on tbe 21st 
of March, about which period we bad frequent rain, snow, and 
sleet showers. 

The meao height of the thermometer is greater than in Miy 
other year for the last six years. It was at its greatest altitude 
'on the 28th June, 81.5°. Thunder and lightning were very 
frequent during a great part of this month, and the weather 
was mostly dull and^cloudy. The greatest degree of cold was 
experienced on the' 11th of January, and on the 12th and 16th 
of February. In the early part of January the weather was 
mostly severe, and about the middle of February we had 
heavier f^ls of snow than ia any other part of the year. In 
1823, 1825, and 1827, the month of July was the hottest; 
(dediiciDg this conclusion from tbe mean for the month,) in 
1826aadl838,thatofJuoe,apdinl8S4, August. In 1B23, 
1834, 1885, and 18S6, January was by the tame rule the 
coldest month ; and ip 1827 and 1828 February. The ave- 
rage temperatures of the hottest months for the last six yean 
isdd.06°, and that of the coldest mmths is 84.57.° The hottest 
month iu that period was June ISSCtand the coldest January 
1826. 

The quantity of rain for 1828 is less than that of any otba 
year for the last.seven years, excepting only 1826, which was 
but 13.060 inches. The mean quantity of rain for the lost 
seven years is 57727 inches. The greatest quantity taken 
in any year in that period was in 1824, 62.762 inches, and the 
least in 1826. The greatest quantity of rain in any- month 
was iu November 1824,' 13.433 inches, and the Jeaat in May 
18S6, 0.869- The greatest quantity in a day, in 1838, takca 
for the preceding tWenty-four hours, was on the 8lh of October, 
1.420 inch. 

The number of nuny days has not been equalled in any of 
the last six years, except in 1823, which was 198. The nunt- 
bier of days on which rain, has fallen in tbe months of April, 
May, June, July, August, and September, is 84 ; and \a the 
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BonthB -of January, February, March, October, November, 
and December, 125. The vest wind hae been this year more 
prevalrat than any other, though in general the wind from 
the S. W. is decidedly the prevalent wind of Kendal. The 
wind from the west has prevailed 1S4 days dunng the course 
of the year ; from the S. W. 83 days ; from the N. 40 ; N. W. 
82 ; S. 30 ; E. 23 ; N. E. 22 ; andfrom the S, E. 12 days. 

Perhaps it will be thought tliat these remarks are too mi- 
nute for the purpose for which they are deugned ; but I 
conceive the imputation > will be allowed to be groundless, 
when it is recollected that they are intended to describe some 
of the peculiarities for which this dbtrict is remarkable. 



Aet- YIIl.— Account of the great Congress of PkUosopfters at 
BerUn on the 18th September 1828. Communicated by a 

COSRSSPONDENT. 

The existence of a large society of cultivators of the natural 
sciences meeting annually at some great capital, or some cen- 
tral town of £urope, is a circumstance almost unknown to us^ 
and deserving of our attention, from the important advantages 
which may arise from it. 

About eight years ago, Dr Okens of Munich suggested a 
plan for an annual meeting of all Germans who cultivated the 
scneDces of medicine and botany. The first meeting, of about 
forty members, took place at Leipsic in 1822, and it was suc- 
cessively held at Halle, Wurtzburg, Frankfort on the Miune, 
Dresden, Munich, and Berlin. All those who had printed a 
certain number of sheets of their inquiries on these suhjects 
were considered members of this academy. 

The great advantages which resulted to these sciences from 
the communication of observations from all quarters of Ger- 
many soon induced an extension of the plan, and other de^ 
partments of natural knowledge were admitted, until, at the 
last meeting, the cultivators even of pure mathematics were 
found amongst the ranks of this Academy. 

Several circumstances, independent of the form and consti- 
tution of the academy, contributed to give unwonted splendour 

VOL. X. NO. II. APRIL 1839. P 
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to the last oieetitog, whioh took plwe at fierlia is the middle 
of September of the loct year. 

The capital selected for its temparary lendenGQ is uarcely 
Burpassed by any in Europe id tfas aumbeF and celebrity of its 
Savans. 

The taste far knowledge possessed by the r^gniog family ha* 
made knovledge itself fashionable ; and the severe Hifierhigs 
of the PrusMons previous to the war, by which themselves and 
Europe were freed, have impressed on them |o strongly the 
lesson that " knowledge is power,*^ that its effects are viaihie 
in every department of the government j and there is no-coun- 
try in Europe in which talents and genius so surely open for 
th^ possessors the rood to wealth and distinction. 

Another drcumstance also contributed its portion to increase 
the numbers of the meeting of the past year. The office of 
preudent, which is annually changed, was assigned to M. 
Alexander de Humboldt. The universality of his acquirements, 
which have left no branch within the wide range of sdence in- 
different or unexplored, has connected him by friendship with 
almosc all the most celebrated philosophers of the age ; whilst 
the polished amenity of his manners, and that intense desire of 
acquiring and of ^reading knowledge, which so peculiarly 
characterizes his mind, renders him accesable to all strang^^ 
and insures for them the asuBtance of his counsel in th«r 
pcientific pursuits, and the advantage of b^ng made known to 
all those who are interested or occupied in umilar inquiries. 

Professor Lichtensteini (Director of the Museum of Zoolo- 
gy,) as Secretary of the Academy, was indefatigable in his ot- 
tenUons, and most ably seconded the wishes of its distingiiish- 
ed Preudent 

These two gentlemen, assisted by several of the residents at 
.Berlin, undertook the numerous preliminary arrangements ne- 
icessary for the accommodatJMi of the meeting. 

On the 18th of September 1828, there were assembled at 
Balin 377 members of the Academy, who^ names and resi- 
dences (in Berlin) were printed in a small pamphlet, and to 
' each name was attached a number, to indicate his seat in the 
great concert room, in which the morning meetings took place. 
Each member was also provided with an engraved card of the 
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-hall of aeeting, on -which die Biinbers of tfae aeats were prifiled 
in black ink, and his own peculiar seat narked in red inki V 
that may penon immediately found bis own {daee, and kpev 
where to look for any friend whom he might wish to find. 

At the hour appointed tar theopening of the meeUng, thf 
members b^ng assembled, and the galleries and orchestn 
being filled by an assemblage of a large part of the rank and 
beauty of the capital, and the «de-boxes being occupied I^ 
several branches of the royal family, and by the foreign am- ' 
bassadors, the session of the Academy was opened by tiw 
eloquent address of the Pre^dent. 

Speech made at the opening of the Society of German Natu- 
ralists and Natural Philosophers at Berlin, the ISth Septem- 
ber 1828. By AtEXANDER Von Hduboldt. 

, S|pcp throi)g|i your choice, rh<ch doe^ me so puch b^QOur, 
I am permitted to fipen this meedog, the first duty which I 
have Ut discharge (p on« of gratitude. The distinction wl)icb 
hap bpen oonfprred on liio) whp baa peypr yet been able to ^ 
tend yovir excellent Sqdety, is not tb^ reward of ^ientific Qfr 
forts, or of feeble and persevering attempts to discQver nefv 
pfaeuQinena, or to draw !tbe light of kqowledge from the ut)ez> 
jrfored d^^s of nature. A finer feeling, however, direct^ 
your atteetion to me. You have assured nje, that while, dic- 
ing au absepc^ of many years, and in a instant quarter of tho 
globe, I was labouring in the same cause with yourfelves, {: 
was not a stranger in your thoughts. Ton hfve lik«wUK! 
greeted my return home, that, by the sacr^ tie of gratitude, 
you Tnigbt bind p^e auU longer and closer to our commffli 
country. 

What, bQv^er, can the picture of this our native land pr^r 
seat mote agreeable to the mind than the asei^rably frhich we 
r^OMve to day for thn first time wij:!^ onr walls ; from tht> 
banks oE the N^kari the birth-place of Kepler and of Schiller* 
to the renioteft border of the Baltic plains ; horn hence to the 
iqouthf of the Bhine, where, under the beneficent infiuence. 
of comniei^, the trtasures of exotic, nature have for centuries 
beep coUetited and inveuigated, the fiiends of nature, ins|Hred 
witb th^ same kmJ, and, urged by the same pasaion, flock togff- 
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titer to this ataembiy. Evwywbere, where the Crerman lan- 
guage is uaed, and its peculiar structure affects the spirit and 
dispontion of the peofJe. From the Grreat European Alps to 
the other ude of the W^chsel, where, iu the country of Co- 
peroicus, astronomy rose to renewed splendour ; everywhere 
in the extensive dominions of the German naUon we attempt 
to discover the secret <^ratJons of nature, whether in the 
heavens, or in the deepest problems of inechanics, or in the in- 
terior of the earth, or in the finely woven tissues of organic 



Protected by noble princes, this assembly has annually in- 
creased in interest and extent. Every distinction which diffe- 
rence of religion or form of government can occasion is here 
annulled. Germany manifests itself as it were in its intellec- 
tual unity ; and unce knowledge of truth and performance o£ 
duty are the highest object of morality, that feeling of tiaity 
weakens none of the bonds which the religion, constitution, 
and laws of our country, have rendered dear to each of us. 
Even this emulation in mental struggles has called forth (as 
the glorious history of our country tells us,) the fairest bloB> 
soms of humanity, science, and art. 

The assembly of German naturalists and natural philoso. 
phers'since its last meeting, when it was so hospitably received 
at Munich, has, through the flattering interest of neighbour- 
ing States and Academies, shone with peculiar lustre. Allied 
nations have renewed the ancient alliance between Germany 
and the ancient Scandinavian North. 

. Such an interest deserves acknowledgment the more, be- 
cause it unexpectedly increases the mass of facts and opinions 
which are here brought into one common and useful union. It 
also recalls lofty recollections into the mind of the naturalist. 
Scarcely half a century has elapsed since Linni appears in the 
bt^dness of the undert^ihgs which be has attempted and ac- 
complished, as one of the greatest men of the last cmtury. 
His glory, however bright, has not rendered Europe blind to 
the merits of Scheele aad Bergman. The catalogue of these 
great names is not completed ; but lest I shall c^od noble 
modesty, I dare not speak of the light which is still flowing 
in richest profusion from the Norths nor mention the disco- 



...bGooglt' 



the Great Congrets ofPhUotopHert at BerRn. HHQ 

Terieg io the chemical nature of Bubstances, in the numerical ~ 
relation of their elements, or the eddying streams of electro- 
magnetic powers.* May those excellent persons, who, deter- 
red neither by perils of sea or land, have hastened to our 
meeting from Sweden, Norway, Denmark, Holland, England, 
md Poland, point out the way to other strangers in succeed- 
ing years, go that by turns every part of Germany may enjoy 
the effects of scientific comniunication with the different na- 
tions of Europe. 

But although I must restrain the expresnon of my personal 
feelingB in presence of this assembly, I must be permitted at 
least to name the patriarchs of our national glory, who are de- 
tuned from us by a regard for those lives so dear to their coun- 
try ; — Goethe, whom the great creations of poetical fancy have 
not ]H«Tented from penetrating the aroma of nature, and who 
now in rural solitude mourns for hb princely fnend, as Ger- 
many for one of her greatest ornaments ;— Olbers, who has dis- 
covered two bodies where he had already predicted they were 
to be found ; — the greatest anatomists of our age — ^o«nmer- 
ing, who, with equal zeal, has investigated the wonders of or- 
ganic structure, and the spots saA-JiuMke of the sun, (cod. 
densations and openings in the photosphere;) Blumenbach, 
whose pupil I have the honour to be, who, by bis works and 
his immm^I eloquence, has inspired everywhere a love for 
comparative anatomy, physiology, and the general history 
of nature, and who has laboured diligently for half a oeDr- 
tury. How could I resist the temptation to adorn my di^ 
course with names which posterity will repeat, as we are not 
fiivoured with their presence P ' 

These observations on the literary wealth of our native coun* 
try, and the progressive developement of our institution, lead 
UB naturally to the obstrucdons which will arise from the in- 
creaung niunber of our fellow-labourers. The chief ob- 
ject of this assembly does not consist, as in other societies 
whose sphere is more limited, in the mutual interchange of 
treatises, or in ibnumerable memoirs, destined to be printed in 
some general collection. The principal object of this Society 
is to bring those pcrscHially together who are engaged in tba 

* The philosoplien here re&nred to ue Berieltui and Oersted. 
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■ante field <iX sdence. It » the immediate, and therefore more 

I obTious iDtercbaDge of ideas, vhether they present themselves 

.as facts, opiniona, or doubts. It is the foundatioa erf' friendly 

I coDoectioD which throws lighten science, adds dieerfulnesB to 

\ life, and gives patience and amenity to the manners. 

In the most flourishing period of ancient Greece, the dift> 
dnction between words and writing first manifested itself most 
strongly uncHig^t a race, which had raised itself to the most 
splendid intellectual superiority, and to whose latest deseen- 
dants, as preserred from the shipwreck of ndtions, We still ton- 
•eerate our most anxious wishes. It was not the difBciilty cS 
iatercbange of ideas alone, nor the want of Grerman science, 
which has spread thought as on wings through the world, and 
insured it a long eontinuance, that then induced theiHenda of 
philosophy and natural history in Magna Grsecia and Asia 
Minor to wander on long journies. That anuent race knew 
Jbe inspiiing influence of conversation as it extemporaneous- 
ly, freely, and prudently penetrates the tissueof scientific opin- 
ioas and doubts. The discovery of the truth without differ- 
ence of opinion is uoatttunable, because the truth in its great- 
est extent can never be recognised by all, and at the same tim& 
£ftch step, which seems to bring tile explorer of nature nearte 
to hie object, only carries him to the threshold of new laby< 
rinths. The mass of doubt does not diminish, but ^jteflds 
like a moving cloud over other and new fields ; and whoever 
has called that a golden period, when difference of opinions, tst^ 
■as some are accustomed to express itj the dbputes of the learn- 
ed will be finished, has as imperfect a conception of the wants 
of science, and of its continued advancement, as a person whb 
expects that the same ojnnioQs in geognosy, chemistry, or |)hy- 
BiolDgy, will be mainlined for several centuries. 

The founders of this society, with a deep sense of the tmitj 
of nature, have combined in the completest manner all the 
branches of physical knowledge, and the historical, geometn- 
tal, and experimental [Ailceophy. The names of natural his- 
torian and natural philosopher are herej therefore, nearly sjno^ 
aymods, chained by a terrestrial link to the type of the Iowa- 
animals. Man completes the scale of higher oi^;ahizattc»i. In 
his phyuological and pathological qualities, be scarcely pre- 
senu to us a distinct class of beings. As to what has brought 
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liibi to thi> exalted object oi ^;fiie^ ctudy, a.ui bu nised 
him to general sdenufic mvestigittioci, beloDg* piincipKlly to 
thiB society. Important as it is Dot to break tbat link which 
embraces equity the invMCigation of orgaoio and inorganic 
nature, still the inoreaaing ties antl daily developemMit cnF 
'&» institution renders it oeceHsary, beeideB the general meet> 
ing which is destined for these halls, to have spccifio meeCiugH 
for ungle branches of stnence. For it is only in such con- 
tracted tnrcles, — it is only among mea whom reoiprodty of 
studies has brought together, that verbal discussions can take ' 
place : Without this sort of communioation, woukt the volun- : 
iary assooauon of men in scatch of truth be deprived of an in- 
faring principle. 

Among the {H-eparations which are made in this dty fbrthe 
advancement of the sotnety, attenti<m has been priodpatly paid 
to the poaulnlity of such a subdivision into seotions. The hope 
that these preparations will meet with your approbation im- 
poses upon me the duty of remindiag you, that, although you 
had entrusted to twa travellera, equally, the duty of making 
these arrangcmentB, yet it is to one alone, my noble 6ieDd, 
'M. Lichtenstein that the merit of careful preoautio* and in- 
defatigable actiTity is due. Out of respect to the scientific ' 
qiirit which animates the Society of German NaturaUsts and 
Natural Philosophy, and in aoknowledgtbent of the utility of 
th^r effiirts, government have seconded allonr mAn with 
the greatest cheerfuhiesB. 

In the vidnity of the plaee of meeting, which, has in this 
mamier been prepared for our general and special labours, sre 
atuated the museums dedicated to anatomy, zoology, oryc- 
tognosy, and geology. They exbilnt to the naturalist a rich 
mine for observation and critioal discussion. The greater num- 
her of these well arranged collections have. existed, like the 
University of Berlin, scarcely twenty yean. The oldest of 
them, to which the Botanical Gm-den (one of the richest in Eu- 
rope) belongs, have during Uni period not only been increas- 
ed, but entirely remodelled. The amusement and instruction 
derived from such institutions call to our minds, with de^ 
feelings of gratitude, that they are the wwk of that gt«U nM>- 
naroh, who modestly uid in unlple gruideur, adorns every year 
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thii toyii dty with new tieeaureeof na^ire and art ; and irtiat 
is of still greater value than the treasurea themselves, — what 
iB^res every Frusaian with youthful strength, aod with an 
enUiusiastic love for the aueient rdgmng family, — that he gt^ 
dously attaches to himself every spet^s of ttdent, and exteoda 
with confidence his royal protectkw to the free cultivation of 
the understanding. 

This was followed by a paper on magnetism, by Frofesscn- 
OOTsted; and leveral other memoirs were then read. 

The arrival of so many persons of similar pursuit, for 464 
members were present, rendered it convenient to have some 
ordinary at which those who chose might dine, and introduce 
their friends or families. This had been foreseen, and bis 
Majesty bad condescended to allow the immense building used 
for the exercise of his troops to be employed for this purpose^ 
One-third of it was floored on the occasion, and tables were 
arranged at which, on one occasion, HSO persons sst down to 
dinner. On the evening of the frst day, M. de Humboldt 
gave a large »oirie in the concert rooms attached to the the^re. 
j\bout ISOO persons assembled on this occasion, and his Mor- 
jesty the Eing of Prussia honoured with his presence the fete 
of his illostrious chamberlwn. The nobility of the countiy, 
for^n princes, and foreign ambassadors, were present. It 
was gratifying to observe the princes of the blood iningling 
with the cultivators of science, and to see the heir-apparent 
to the throne, during the course of the evening, engaged in 
' conversation with those most celebrated for their talents, of 
his own, or of other countnes. 

Nor were the minor arrangements of the evening beneath 
the conrideration of the prmdent. The words of the murac 
selected for the concert were printed sod distributed to the vi. 
sitors. The names of the most illustrious philosophers which 
Germany had produced, were inscribed in letters of gold at 
the end of the great concert room. 

In the first rank amongst these stood a name which Eng'. 
land, too, enrolls amongst the brightest in her scientific annals, 
and proud, as well she may be, of having fostered and brou^t 
to nutiui^ the genius of the first Henchel, she has reaped 
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an ample reward in b«ng aUe to claim as entirely ber own, 
the inheritor of his taleats and bis name. 

The rax succeeding days were 6ccupied in the monui^ bji 
a meeUng of the academy, at which papers of general interest 
were read. In the afternoon, through the arrangement: of M. 
deHumboldt and M. Lichtenstein, variouB roomswere appropri- 
ated fer different sections of the academy. In oae, the chemi- 
cal philoBophers attended to some chemical memoir, whilst the 
botanists assembled in another room, the physiolo^sts in a 
third, and the natural philosophers in a fourth. Each attended 
to the reading of papers connected with their several sciences. 
Thus every member was'at liberty to choose that section in 
which he felt most interest at the moment, and be had at all 
times power of access to the others. The evmings were ge- 
nerally spent at some of the tmries of the Savans readmt at 
Berlin, whose boe^utality and attenuons to their learned bre< 
thren of other counUies were unbounded. Dming the unoccu- 
pied hours of the morning, the collections of natural history, 
which are rapidly rising into importance, were open to exami- 
nation, and the various professors and directors who assisted 
the stranger in his inquiries, left him equally gratified by the 
knowledge and urbanity of those who so kindly mded him. 

A map of Europe was printed, on which those towns only 
appeared which had sent representatives to this seiendfic con- 
gress; and the numbers sent by different kingdom* t^^ieared 
by the following table, which was attached to it: — 



Russia, 


1 


Wirtemburg, - 2 • 




Austria, 





Sweden, - . 13 




England, 


1 


NapK - 1 




Holland, 


3 


Poland, - 3 




Denmark, 


7 


German States, . 43 




France, 


1 







Sardinia, 





206 




Prussia, 


9S 


Berlin, 172 




Bavaria, 


It 


_ 




Hanover, 


5 


878 




Saxon;, 


SI 






The proportion in which the cultivators of different scien- 
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(MS appeared Was not eafi;f to Bsorttaint becauw there wore few 
amongst the more emineat who had not added to ibore thai 
jMe branch t>f human knDwled|^. The fotUwing ubl^ thbugh 
Hot profeBiing tb be very accurate, will afford perhaps a to- 
lerably fair view :-" 



GeDmetel-s, • 11 


Anatoihy, 


1« 


Astronomers, - S 


Zoology, 


14 


Natural Philosophers, 23 


Natural History, 


8 


— 39 


Botany, 


an 


tffines, . S 




— OT 


Mineralogy, - 18 


Physicians, 


1T5 


Geology, - & 


Amateurs, 


9 


- 30 


Various, 


33 



Chemistry, - 18 — 

tieography, - 8 S81 

A medal was struck in commemoration of this meeting, and 
it was proposed that it should form the first of a series, which 
should compiise oil those persons most celebrated for their aa- 
entific discoveries in the past and present age. 

The free interchange of knowledge between the members of 
such an assembly did not fail to produce beneficial results. 

Amongst the persons present were, 



.. Beiaeliiu, 


Vol Buch, 


aufehua. 


Dented, 


Humbokil, 


Reinwardt, 


Gaus, 


£hrenberg,_ 


Miticherlich, 


Babbage, 


Heusioger, 


Hose, 


Von Martius, 


Tromsdortf, 


Dohereiner, 


Encke, 


Oltuiaus, 


Wohler, 


Seeh<«k, 


Crelle, 


Link. 


Oken, 







AkT. IX. — A Summary of Expd^mentt recen&y made on tkt 
■ Temperature!^ Mines. By W. J. HBNwooD.Esq.P.G.S., 
*- Member of the Royal Geologtcal Society of CmtkwidL 
Communicated by the Author. 

It appears that Mr R. W. Fox, and his friend, Mr Lean of 
fVeitGh.hay, bdt rtiCn restdeM in Gotnvall, w«re Utt Cm |>er- 
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sons whose attsi^n *aa directed to thk subject- At their 
request, Mr Thomas IiObd, brother of the latter,imd then agent 
at Huel Abntham Minet was requested to make sCinie experi^ 
meats on the temperature of that mi»e^ of which he forwarded 
the results to Mr Fok ; although he subaeqiienti; published 
them, *. before Ihfe comtBunication of Mr Fox> paper on the 
same subject, to the Cornwall Geolb^cal fiociety. in 1819 f*- 
In this papM*, Mr Fox inserted these attd other experimenti^ 
jnade about the Bkme time in rariou^ mines, and inedated on 
- the general fact of an increase of teiUperature at Considerable 
dcptlis in the earlhi 

At the same meetittg of that society, a paper o» the same 
subject was communicated by John Forbee, M. D. ^ i but al- 
though they agreed in the facta w^ich had been adduced, his 
in fierences were different, indeed opposed to those of Mr Fox, ad 
to there bang eTidcmce of a native hbat of thS earth itaelf. The 
observed elevation of temperature he attributed to the presence 
of workmni, combustion of candles, &c. and in support of this 
opinion he entered Into elaborate calculado&t. His subse* 
qiientitiquinesled him to a di&rent conclusion; and in a sor 
cond memior, read to the same society in 18S0, he admitted 
the ^Btenee of a terrestrial beat, independent of adventiiions 
circumstances; althbugh he still thought the observed elevar- 
tion of temperature was materially affected by these causes. 
This gentleman's publication oobtained the facts in both theaa 
papers, but not the concluiions which appeared in the first of 
thnn. 

A second commuiiicattim from Mr Fox was laid hefme the 
Bociety at the same meeungj in Which many moM obeervatioat 
were atlduced in support of his original oonoluMons $. 

In 1819, Mr Bald's observations on the temperatures oIk 
KTved in some of the coAl mines in the North of England were 
lud before the Horal Society of Bdinburgfajj, of which the 

' Phil. Mag. xlii. 90*. 

t CarnwtU Geol Tram. ii. 14; Annah, N. S. XxU. 41 ; ind PhiL 
Mag. Ixi. 
■ X Cornvall G. Tratu. ii, 1 59 ; Annata, »xil. 41T ; and Phil. Mag. Ixi, 436. 

9 Cornwall G, Trwu. Ii. 19 ; AanaU, xxii. ; and Phil. Mag. 1x1. 

II Edin. Pha. Journal, i. 134; «nil Phil. Mag. IxiL 105. 
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iMults* neariy coincided with those of the obiCTvatioos made in 
ComwalL la 1823, Mr M.P.Moylere«dtothe Cornwall Geo- 
Ic^cal Sodety a paper on the same subject, strongly oppodng 
the idea of a hif;h interna] temperature, * having pievioiuly 
dme so in the Armaia ^ PhUoso^f. The other papers which 
have ^ipeared on this subject are by Dr John Davy -f-, Mr 
Fox X, Mr Moyle $, and Dr Barham j|. It a}q>esiB from Mr 
Fox^B observatiouB, that the mean temperature of the mining 
diBtrict in the vicinity of Falmouth is 40.86. ^ " The wa- 
ter pumped from the Gwennap Mines is conveyed through 
diiG^nt branch adits into a large adit or tunne!,^ the tempe> 
rature of the stream pasung through which, near the point of 
its discbarge into the Camon Vale, is 69°>&5, the quanuty 
being computed at 60,000 tons per day. In one of the branches 
in which the water is conveyed /rom the United, the consoli- 
dated and other bines, of which the average depth may be 
estimated at IdO or 160 fathoms, the temperature of the water 
is 73°.5. BO'S is the temperature of the water in a second 
branch, which leads from Poldice, Hud Unity, Huel Gorland* 
and other excavations, estimated at a mean depth of 110 or 120 
fathoms -, whilst a third division, proceeding from Treskerby^, 
Huel Chance, and other mines, of about an average depth of 
100 or 1 10 blhoms, contains water at 65°. Dr Ftnbes states, 
dut when the depth of Huel Neptune Mine was 90 fathoou, 
the tonperature of the water discharged at the pump head was 
60° ; an increase of 36 fathoms subsequently obtaioing in the 
depth, an elevaUon of the temperature of the water to 62° was 
theconsequence; andtbatanincreaseoflTfathomsinthedepth 
<^ Botallack Mine augmented the temperature of the water fi°. 
Mr Fox informs us, that an acddent to the machinoy at Ting 
Tang Mine occanoned an accumulation of water at' the bot- 
tom, which was then 117 fathomsin depth. When within tea 
fathoms cX the bottom, the temperature of the liquid was 63°.5, 
whilst that drawn _/rom the bottom was at 65°. The following 

■ Cormnali O. TVnu. ii. 404; Aanali, ucii. and PMl, Mag. bdi. 94. 

t Th» Journal, vol. iii. 75. 

X Ati»^,x.]-^381,CoTnu)ai:G.Tratu.ia. 313.nid.FUl. Mag.hui.6&. 

§ Annaii, xis. SOB— 415; xxi. SS, xxiv. 446, xxvi- 369. 

II ConmaU O. Tram. iii. 150. 

i This Jountai, vol. x. p. 178. 
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table contaJSs a selactioa of such observatJons tu have beea 
made on tbe temperature of water immediately, or at a vpry 
short interval after it had gushed from the rock. 



PUee. 


?.£; 


T»^ 


Ot-men. 


Well at Southwark, » 


ss 


64° 


Fox. 


South Towan Mine. S. 


45 


60 





Wellington. S. 


SO 


57 







60 


68 





Oatfield. S. 


70 


56 


Mojie. 


Liscombe, 


8S 


64 


Poi. 


Unity Wood, 


86 


64 





Huel Trumpet. G. 


86 


53 


Moyle. 


Botallack. G. 


116 


72 


Barham 


Ting Tang. S. 


iir 


66 


Foi. 


Beer Alston, 


ISO 


66.6 





Trumpet. G. 


128 


65 . 


Mojlc. 


Chacewater Mine. S- 


128 


68 


Foi. 




128 


75 





Huel Vor, 


131 


70 


Forbes. 


Poldice, 


144 


78 


Foi. 




144 


80 





Consolidated, 


160 


76 


. 




160 


80 





Huel Alfred, 


166 


m 







155 


70 





Huel Friendship, 


170 


64.6 


_. 


United Mines, 


170 


87 







180 


87.6 


_ 


Stray Park, 


200 


72 







200 


74 





Oatfield Mine. S. 


236 


82 


Mojtle. 




236 


86.5 


^^ 


Bolcoath Mine. G. - 


240 


80 


Fox. 




240 


82 






" Not only" (observes Mr Fox) " are the gushing streams 
at great depths generally wanner than the water or the air in 
the shallower parts of mines, but they are not unfrequentJy 

* Mean Temp, of London iV.B, Howard. The letten G and 8 denote 
the mine being in granite or alate (primitive tUtj.) 
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note so tlun the nr which HnToMndi tiMn." The truth of 
this assertion will be seen from the /(^lowing coniparisoD of 
the temperatureB of air and water in various mine% and at. 
different depths, 

™^ fitLomi. Ail. W«tCT. 



Little Bounds Minej 


26 


51." SI." 


Forbes. 




35 


67 55 





Hud Tor, 


about 10 


67 67 


Barham. 


Little Bounds, 


60 


67 69 


Forbes. 


Wellington, 


50 


-.{S 


Fox. 


BouUaok, 


83 


67 68 


Forbes. 


Ding-dong, 


108 


61 61 





Chacew&ter, 


128 


76 76 


Fox. 




198 


71 68 





Huel Vor, 


110 


66 66 


Forbes. 


Huel Abraham, 


1«) 


70.6 78.5 Foi. 




SOO 


78 78.6 





Stray Park, 


200 


" {?! 


T— 


DolcoBlh, 


310 


eo {Z 


— 



It is admitted by all parties, that the temperature of sudi 
parts of mines as are wrought by many men without a free dr- 
culation of air, is somewhaL above that of the wator, and of 
the air in properly ventilated stations, excepting, perhaps, at 
or near the bottom of deep mines, not with standing the influ. 
ence which the copious ascent of vapour constantly obtaioing 
must exert in diminishing the temperature of the lower pcv- 
tions, and elevating that of the shallow ones. Qn examining 
the directions of the aerial currents in 35 of the principal 
shafts of l^olcoatb mioe, Mr Rule found (hem to be despend^g 
in IS, and ascending iu the others. But a change in the 
direction of the wind reversed that of the currents in some of 
the shafts, and other parts of the mine. Having been favoured 
with a sight of some of Mr Fox's communications to a scieq^ 
tific friend on this subject, I am permitted to make, some in- 
teresUng extracts relative to the influence of the seasons on the 
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tenp^vtarr «( comldo-able. depths, he. Id Fig 8. Piste If; 
which refers to DolwvUh mine*, A is theboltomof thfien^ne 
shaft, %&5 fathoms deep ; B,C the deepest gaUeries or levels 
OD the course of the vein at 230 fathoms deep; S E galleriea 
£D0 fathoms deep on the same vein. A ^at pwtion of ^e 
water finds its way tQ A, whence it is pumped by « steam-^h 
gtne, the quantity discharged at the pump head in 84 hours 
bmg esUmated at 500,000 gallons. At a, a stream at the 
temperature of 82° issued, and at c, a smaller one at 78°, the 
air near A being at 80°- These results were obtained at interi 
vals of some years. A bo]e, three feet in depth, was made a.\ 
Q in the deepest level, 16 fathoms ^mn the engine shaft It 
was usually quite dry, and for some years no men bad beoq 
employed nearer to it than at A. la this hole was inserted 
the bulb of a thermometer, four feet in length, the apace 
round the tower extremity of the instrument b^g carefully 
filled with slay. The persons employed below D£ were usu-. 
ally two, and occasionally three at a time, on an average Wf 
%\ eonstBDtly. In D£ there were four or five at a time. 
In the galleries, 10 fathoms higher up, 10 men at a time, 
Do. 10 do. 14 do. 

Do. 10 do. 14 do. 

The total number of men was 360, but as each worked only 
six hours at a time, say, equal to about 100 constantly in the 
mine. 

The thermometer, which was placed at o in January 1821, 
being taken up in September 1822, did not seem to be affected 
by the seasons ; but the influs of water into the gallery, which, 
in consequence of the stoppage of the machinery, sometimes 
took place, caused the mercury to rise a little, to the extent of 
1° or l.°5, the observations being made as soon 4s the station 
became again accessible. At other times the temperature was 
75° to 7d.°5. A thermometer, buried eight inches in the rock, 
at different stations, in many of the superior galleries of this 
mine, that nearest tQ the surface being 100 fathpms deep, in- 
dicated temperatures varying, according to the depths frpffl 

* The expenments here detailed weie made before the shaft wu sunk 
K> deep as %U fiitbcinw, mentioned in the preceding tabla. 
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e^.'S to 70°. The surface of this mine U about GX ftitbcani 
above the level of the sea, the deepest vorlungs bong in gn- 
nite, and those nearer the surface in clay-slate. The Tres. 
kiefby urine is worked under circumstances of stmta and eleva- 
tion very umilar to Dolcoath. Id December 1819, the teiD> 
perature at the surface b«ng 60°, those of two streams pro- 
ceeding from the opposite eztremiues of the deepest gallery, 
149 fathoms below the surface, were 72° and 76''. The tempera> 
tures of these streams were precisely the same in January 1 890, 
that at the surface then being 30°. In September 1830, the tem- 
peratures of the streams were respectively 73° and 76°, the air 
at the surface being at 67°. The galleries nearest to the sur- 
face are almost universally more extended than those at great 
depths, consequently affording space for the employment of a 
greater number of labourers ; and this bdng invariably the 
case, were the ht{^ temperatures prevailing in mines due to 
th^ presence, the shallower levels would be much wanner 
than those at connderable distances beneath. Moreover, the 
tin, copper, and other veins, as well as the arrangement of 
stratification in Cornwall, approach nearly to a perpendicular 
direction. As a consequence, the water from the surface and 
superior parts of mines descends to the inferior excavations. 
Thuaeveryminedrains the neighbouring district to a consid^- 
able extent, not unfrequendy to a distance of two, three, or 
even more fathoms in length for every fathom in depth. . Hence 
it would seem that the temperature of streams, when gushing 
from the rock, is probably below that of the earth at that 
depth. In oppo^tion to the facts and arguments in favour of 
an internal terrestrial heat, considerable stress has been laid by 
Mr Moyle on the comparatively low temperature of the water 
accumulated in abandoned deep mines. The substance of the 
greater number of observations on this division of the subject 
is included in the following table :— ^ 

Alverton, (well,) - Surface. 55.5° Dr Davy. 

Huel Maid Mine, - 55 

. Marazioo, (well,) fit — — 

Huel Fortune Mine, S6.5 i 



_iv,Goo^[c 



Mr Heawood on i^e iemperaiwre cf Mvm*. S41 



Pbee. 


fiX^u. 


T«.p. 


Otaer*en, 


Huel Fortune Mine, an- 






other shaft> 




eff 


^^« 


Herland, 




53 


Moyle. 


another shaft, 




51 • 





Huel Hose, 


10 


53.6 


^^ 


TreveneD, 


n . 


S2 


>^— 


Huel Alfred, 


18 


56 





Reliatian, 


261 
60| 


66 


— 


Huel Hose, 


64 


63 


_-_ 


Little Bounda Mine, 


S2 


SS 


ForbcB. 


Botallock, , . 


66 


69 


_^ — 


Ding Dong, 


74 


5«.6 





Huel Alfred, 


118 


66 


Moyle. 


Huel Vor, - - 


115 


64 


Forbes. 


Tresaveax, 


lOO 


60 


Foi. 


Gunnis Lake, 


186 


57 





United Mines, 


170 


80 


^_- 


Oalfield, 


182 


67 


Moyle. 



That the veins ase much more pervious to the passage of 
water than the contiguous strata ia a notorious fact ; and I 
have before alluded to the greater extent of the superior than 
of the inferior galleries. It therefore appears that the ji^at- 
er portion of water coming from above is probably intercepted 
by the superior galleries, and passing through them to the 
shafts, if of a relatively, low temperature, descends. It may 
be presumed that the water in the lower levels, being compa- 
ratively stationary, exerts but little influence on that in the 
shafts ; of which, however, it appears that we might expect to 
find the temperature invariable at all depths. But we must 
not forget that the mean temperature of wells, and at the sur- 
face in stopped mines, is somewhat more than five degrees 
above the mean of the climate ; and that in some mines, in the 
lower levels of which operations have been suspended, and ac- 
cumulations of water permitted, the temperature is very Jhr 
above 49-°86, as reference to the preceding table affords ample 
evidence. On this put of the question Mr Fox remarks, '* the 
* Tbe water at 10, 20, M, and «0, fiithoras deep was alw at By" . 

VOL. X. NO. II. ATBII. 1829. a 
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effects im doubtless varioudy modified in different places by 
the nature and thickness of the strata^ aod the jnare or less 
pervi<BU state of the vdns ; besides, the working communicat- 
ing with the shafts are in some mines much mor« open and 
excavolfid. than is others; and, considering all these circum- 
siancea*. fie migh( antitnpate that the results of esperiments on 
the temperature of water ip stopped mines must be discordant 
and iocailfilu^ve a^ to the wtual heat of the earth itself^ how- 
ever "trengly they may QDrcoborate the truth of its existenee." 
To cooneclion with this part of the subject it may be men- 
tioned^that the stopping of one of the engines at tiie united 
minffl permitted tho accumuladon of water in the two deepest 
galleries, viz. 190 md SOO tiithoms deep, which continued for 
two doys^. Immadia^ly on its being pumped out, and before 
the mme& had resuvaed thetr operations, the temp^^ture of 
the.upper one was i1°.5 an^ of die lower 88°. The ohservo' 
tions bung repeated some ^ys after the workmen bad recom- 
menced- operations, the tentpcrAture wi^ found to have raiker • 
diminuied. than otbwise^ The san^e conclu^cn, resulting 
from variws views (tf the raibject, seems to put the fact be- 
jrood ^aptite^ aUhough it does not ^^ipear that the ratio of in- 
e^ase cw) be so ree^y determined. NotwithstandiDg some 
fcw inaulated iafiis had been previously noticed by other phiJo- 
ao^wr^ it will be see^ fcoai tl»e preceding; observations that 
to Mr Feu; we ojre indebted foe the first smiuDciation of the 
gmexni law, as well as for a peat portion of the inrornutioa 
which has now so satisfactorily estaUished its accitrocy. That 
tkte sMtter was thiu correctly viewed on th« continent, he had, 
in Febrvary 1820, One satisfaetion of leaxning from au eminent 
French ptutoB^hM', who observes, that " Saron Humboldt, 
who had pr*viou^ aoliced similiw focts in the nunea of Mex- 
ioQ, and ^0 tUen attribvisfi the augmented tempereiura to ac^ 
^dgftal eautegy smce U^e ezpetiments of Mr Fox have been 
wmotUMeftted to himi unites in the opinion, that this increase 
of heat ia ^e interior «f the earth is a general fact, and not 
di^ndeot «n loeal circumctfiancefr. He wished that the expe> 
rimento should W multiplied, and that,, by keept«c them as 
Ir6e as postiblei from all disturluag indu«ncesi the questicui^ 
might be placed beyond doubt.^ Tbe influence of thi^ ini' 
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ptmain. fnaaiple tdetam to affect the preSematiod di vegeUm 
htts I7 ^^mteeting tbe rcmta of plants from the rigonr of the 
winter'a cold, and in Bummer preventing their betilg parched 
hy the intaanty of acAu heot Tint evaporation obtaifurat sU 
tUH%' OTm in the aeverhy sf winter, may be rectdtl; aacertahi- 
*d bf tha hmsnnon of a glass over a apot tmm wMch the fit»- 
zen earth has been retnGrred. Ilie (fentiersion of 4hii vapoDC ' 
(which, by parting with its caloric, must mitigate the aeverity 
of tltai cold to plants,) must also materially operate ob thb aU 
mosphere. Indeed, many meteorological phenomena seem inU- 
liHatdy connectedw^h thi* subject. The condensation of to* 
pour in hills and elevated stationB must be the principal, if not 
the entire, cause of tjie formation of springs. 

The. source of* this lAt^sture is another object well deserving 
attention. It does not seem probable that the atmosphere can 
be the only one. Some of Mr Fox's discoveries seem to af-* 
ford uB light in the inquiry. He observes that the relative pu* 
rity of the water seems to have no reference to the tempera-' 
ture or depth pf .the mines. The depomt &om the water fronr 
Huel Abraham and Delcoath, the two deepest mines m Com-* 
widl, did not in other case exceed two grains from a pint, 
whilst that from the consolidated mines yielded, from a like 
quantity of liquid, ten grains ; from Huel Unity, 16 grains ; 
from one shaft in Foldice, 19 grains; and from another, 
93 grains. The salts most abundantly afforded by evapo- 
ration are the chlorides, especially that of calcium, although 
Mr Fox lias frequently detected the presence of chloride of 
sodium, particularly in the water from the united and conspli- 
dated mines, Huel Unity and Poldice. Of the 93 grains from 
. the latter, 62 grains were of the chlorides of calcium and mag- 
nium, 21 grains of the chloride of sodium, the remainder be- 
ing muriatic acid, with iron and sulphate of lime. The water 
from another part of the same mine afforded, by the evapOro- 
tioh of the same measure of water, 5.5 grtuns of the chloride 
of caldum. '* All these mines are in killas, or primitive clay- 
slate, and are several miles from the sea." From such facts 
nlay it not with propriety he inferred, '* that the sea-water pe- 
metrates into the fissures of the earth, and may, in a greater or 
less degree, amist in supplying the loss of mwsture by evapora;-- 
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iron r Mr Fox is disposed to think that the isothennal lines 
witlnn the earth may is some incuure ooincide vitb the form 
of its surface. 

Another point to which attention has hecn directed is the le- 
Utive temperatures of the metidhfecous vanat and the adjaeenl 
strata at sgme distance from them. Of these obaervatioBs the 
following table cdntaios the suhstasce. 



Dtplh. 



Little Boundfl, 
Hue] Neptune, 
Ting Tang, 

Huel Squire, 
Chacewater, 
Treskerby, 
Dolcoath, 
United Mines, 



I54°tt 1- 



90 

no 
no 
no 
lao 

ISO 
140 



^30 fathoms. 64 



:h 



72 o 

63 e 
67 w 
75 e 



69a 
79a 
66a 
63 e 
67e 



An obvious inference is, that the temperature of veins is 
generally rather superior to that of the contiguous strata. The 
object of the temperature of the iutenor of the earth has led 
to many ingenious theories of its structure' and relations. 
Among these, that vhich supposes the central regions to exist 
in a liquid state, subject to the action of a very elevated heat, 
seems tube gaining ground. Were the high temperatures ob- 
served due to such agency, it would naturally be expected 
that the closer the texture and the better the conducting power 
of any given substance, the greater would be the elevation of 
temperature observed ther«n. But c<BteTisparibm, our granite 
and porphyritic rocks, although far surpassing clay-slate and 
metalliferous veins in both these circumstances, are generally 
~ found at a lower tetnpersture than any other of our strata or 
formations. Mr Fox remarks, that the hi^ temperature *'may 

* Of the letters, a Bignifiei that the experinWDt wu Jxi the air, e the 
earth, and w the water. 
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peitispB be attiibtted te die cimilatJoD of water tiaA vj^or 
aKendicg from greater depths ; and if this be the case, it may^ 
be difficult to srriTe at any juit ' notion of the extent of the 
progreflmTe inoresse of the heat in the interior of the eATtb, 
from observations oiade at any depth now occesable." On the- 
exciting cause of the caloric requisite for the ibnnatkm of - 
' vapour, &c. it would, in the presentatate of the inveatigatioo, 
be premature lo speculate. That electricity may be an active 
agent does not seem improbable ; md to a detail of some facts 
in support of this opinion I may, on some future occasion, al- 
low myself the pleasure of returning. 



Abt. X- — Pkffiical Notices c^ the Ba^ ^ Naples. By Jaubs 
D. FoBEEB, Esq. Communicated by the Author. 

No. HI. — 0» tAe District t^PattaUipo and the Logo SAg- 
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iYe have already noticed the great active volcano which forms 
the leading feature of the Bay of Naples, and the cities which 
fell a prey to its early ravages. Proceeding now westward, 
according to our plan in this paper, we shall consider the mosC 
prominent features between the hill of Pausilipo and the ex- 
tinct crater of Astroni, including the lake Agsano and its in- 
teresting environs. The succeeding number of these notices 
I intend to devote to the Solfatara ; the one following to the- 
temple of Serais at Pozzuoli, and the curious natural facts 
which it illustrates, and which have so long perplexed natura- 
TistB : I intend next to proceed with an account of the Monte 
Nuovo,I^e Avemusand its vicinity; and kstly, to addanotice 
Bpon the Islands di Procida and Ischia. We may then in a 
concluding paper, take a view of the ground we have passed 
over, and the general conclusions which may be drawn &om a 
survey of this interesting district. 
. In the. meantime, we proceed with the objects of our pre- 
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teat inquby. Imme^aiely to tbe irect Ot tlw tMni cf Nafde* 
Itei tbe fei^ and beautiful hill at PkiHilipo*, s ridge of vol; 
Mluc tufa, -Botnewhtt Btecp on bo6i sides, bat ckbilnting on 
t)ie top ft fUt appearaoee and sadtUe^duiped itnirifioKttfla, 
. Nothing of its kind can be aiore trulj deligfatfsl, than the 
drive along the Strada, Noovat or new road ftinned by Munrt, 
the late Governor of Naples. It keep* nearly at aa equal diB* 
laoce from the sea, which vodies the base of the faiU aa it gra. 
dnally dedines to the soathvard, and, acting upon Ae eoA 
nek, of which k w eomposed, has rradered it every vfaere 
- somewhat precipitous, and here and there beautifully pictHP- 
esque, from the fantastic masses it has detached from the coast, 
and the water-worn caves and arches through which here and 
there it rolla. The trifling tides do not prevent the high luxu- 
riance of all vegetable nature fW)m desceoding almost to tlie wa. 
ter ; every flat patch is assiduously cultivated fcM* the vine, and 
the richest wild shrubs clothe every rock and crevice. The aloe 
espetually, throws out its long and thorny leaves, either where 
it has naturally taken root, or where it has been planted to 
decorate and diver^fy the villas and cQsinos of the Neaped 
tans, which thickly spread over the banks and dells of this fii. 
Togred promontory. The glowing ^cene in the foregroundt 
with all the retiring bays and salient points of Fausilipo, con- 
trast finely with the majestic summit of Vesuvius rising across 
the hay, and the more distant ridge of the Apennines, stretch- 
ing in perspective from the central part of Italy to their bold ter- 
mination in Minerva's Point. Nearer on the left, the busy and 
populous city of Naples, spread in glorious array upon the thea- 
tric station which it occupies, and crowned behind by the im. 
posing batteries of the castle St Elmo, which rise upon the 
summit of the hill behind- Dead must that soul be to all tiie 
magnificence and luxuriance of nature, which has not caught 
a glqw of enthusiasm upon the shores of Pausilipo ! 

* This name is derived troni the aocituit oqe of ■ ViUn of Veditu VoMn 
on tLis promonlory, nliich he uJled Puusily pum A'oni its care dttpfiUng 
beauty and eeclusioa; (raus and avtic) and $11 will to this day admit the jm- 
priety of the appellatioD. Itis now written Faueilipo, Pauailippo, or some- 
times Poiillipo. J haTE here adopted the first m being more consonanl to 
thp original ortht^Bpby, (bough Fausilypo would be nwra MnsUy occotate. 
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I ■ . Thi MUbiry hcnsn «}ueh wc have sdi««dy usiiuoBed Rt« 
)Gi«widy ctmtraiMd wi^ amoe dweflii^ ttf the Idwa oUwm, 
'wbkh appoar an ^e nowtUiti side of tiie raad. Tfacfy ark 
-«au»f Med fnm tin maai xil' safe tflid horaog^neotM tufo^ with 
■the proper aocampsnitteMa of' doors, windotTB, aVid chimaeyi. 
An aOMiaaj; exampkt <ff this will be l%collected by those trtio 
hun fiaited the *' Villa Barbaio,^ whioh oBce bebmged to the 
. 'king; of Ni^Iot, «tid wfaen the eKvavatianb afe «xtf«iaelyia«ttk». 
■rie. Th« ntrMBc iKtlitj wilfa 'which this Mbneis cut has giv^ 
'fue to exXrtajAimtf weixsrrttaeaM quarries, by whitib the inteK 
sal wiMitiitioa of the hill is iBtereMiogly shown, as we shall 
prtseotly have Oeciuioa to aotice. 

- As we «omiati« aloDg the Strada Nuovb several feectiotis 
inect the c^e, through whidi the ro«d parses, too fflinu-^ble 
not to attract Uie most BUperficial obserrcr. At the WeBt ext- 
cmaity of tJae ridge, where it abruptly falls into the plain be^ 
low, a cat of oonndemble depth has been made. Here we 
baf e an adtnirabla eoatntst of the superficial strata to those 
oodstttuUBg the oeotTe of the tttfaceous mass, and which ia 
tlaewhere exposed. The layers sitcceed each other with great 
regularity and sharpness., iWy are composed of various alter- 
nating volcanic cODgletnetatee, in which the cotnmon pale yelloW 
tufa predominates, replaced by pumiceoiis compounds of vo- 
lious shades of c^our, some of which are so friable as to re- 
'quif« to have the space their thin stratum o»u{Hed built up^ 
with etMie and lime, to support the more consistent fotma- 
tions, as the.iingle of section on both_ ades of the nJad is tery 
steep. The whole presents a very curions appearance. The' 
form of the stratificaticMi deserves particular remark, ft it by 
no means uniform, but bears the most irresistible marks of di- 
Ittrial deposition. In most cases, it is gently undulathlg, not 
tinHke the newer deposits of sand which so abundantly occur' 
sear Edinburgh, but usually still more irfegular. Superim- 
posed on this stratification, there often occurs a perfectly ho- 
riztmtal one, filling up the basins caused by the undulating 
surface with dark, thin, and friable deposits. The whole ge- 
neral line of the strata is conformable to the shape of the hrll, 
ab fitf as I have obs»ved, but the thin depoutioos jtist de- 
scribed occur only on the flattw pM^i and seem awanting at 
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the aidM of the Tidge wbinh I have ■Inad; remarked dM^nd 
■bruptlj to the i^ns. This a moie puticulmrijt the oaae at 
the western tide ot the hiU, wbne it U so rmacksbly steep 
that the road has beea earned dom l^ a long obUque ti»- 
verse, where the soft rock is obliged to be so steeply cK 
away, that ever; wioter accideats happoi by the rains. 

This steep and elevated portion i^ Fausilipo streubes bdd- 
ly into the sea, and the contorted chasms fonned in its shores, 
by Uie waves afford many picturesque subjects for the paii^ 
ter. A little out to sea, in the line of the ridge, and obvious- 
ly separated from it either by some otKtvulsioa of nature ox the 
iJow operation of Ume, rises the small island of Nisida, and be- 
tween it and the bhore a fragment of rock on which a Laza. 
retto is built. The island is most }»ctureBquely green, and 
has the appearance from the land of perpetual spring. It is in- 
teresting in a geoh^cal view, from the perfect remains <tf a 
volcanic crater it displays, filled with water, and conmunicat- 
ing by a iHvach to the south-west with the sea : it forms the 
harbour, and is named Porta Favone. Niuda is composed of 
tufas, apparently similar to those of Fausilipo, and detadied 
lavas also occur, which may be referred to the erapticms of tbe 
extinct crater. A beautiful and characteristic view of tbe har- 
bour is given in Hamilton's Campi Phkgrai, Plate xzii. 

By the fortuitous excavation of the grotto of Pauulipt^ a 
subterranean passage of near half a mile through the heart of 
the hill, we have the rare advantage of a geolo^cal section at 
a great depth below the surface of the earth. Though io this in- ' 
stance it happens that theiK is almost no variety to be exhilHt. 
ed in the nature of the rock, yet we could not otherwise have 
been assured of this interesting fact. Tbe darkness of tbe 
grotto renders it difficult to examine the structure of the moim-i 
tain ; but Spsllanztmi observes, * that, when viewed by the 
morning sun, when it penetrates the grotto, the tufa is dis- 
tinctly stratified, and evidently by the action of water, — a fact 
now rendered far more distinct by the frequent alternations in 
the sections on the upper part of tbe hill. What I believe 
has sometimes been taken for stratification, ts nothing else 
OuiD the grating of the wheels of vehicles against the sides in 
• Tnrda, I 43. 
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fotmtat timta bdoK tki To»d wwlowoed, yet it&a^ ia^trad 
doubt that some divioiHtfi «rf strata do occur, as a aeaa at tbe 
east end before enteruig ^e lofty arch. * At dther ead are 
vast i^uairies, aod, as far a8 tbe light penetntes, ne bave am 
ojpponamty of admiriBg the lofty fAoes of honiog^eous tufti 
wkkb are exposed. In making these excavjtbcMis, sevnvl iiito< 
Kitii^ objects have been disoovered, partkuiarly wood and 
shells ; tbe latter I have noticed in Haintlton'fi Campi PMe~ 
grtsi, siDce writing the lut of these notices, *|-> are actually the 
sheila of fiah inhabiting the Bay of N^es at' [H«s«)t, parti- 
cularly oysters,— 7« very curious ffu:t, which is confirined^y Mr 
Scre^ in a paper read before the Geolt^cid Society |. 

The history of this ungular work of art mounts to the ear- 
liest ages of tnidki<Hi. It appears originally to have been 
formed by the Cimmerians, the mysterious (Kiginal iidialutadts 
of the district, and afterwards employed* piMubly eolargadt 
by th& Romans. By thnn it was named the " Crypta Pu- 
teolana," and is several times mentioned by classic authors §. 
Its total Imgth is S322 English feet, or not far from half a 
mile; it is 82 feet wide; and its height is generally from 70 lo 
90« but at. the west end only 10. This arises' from the cut 
towards the opposite extremity, made in modern times to ren- 
der the rise uniform, and was performed by Alpbonso I. 6t 
Arragon, || by whom the shafts from above, in one or two 
places which had existed in ancient times, as we leani from 
Strabo, ^ were cleared out for tbe admission of air, which is 
very necessary, a8.eveD now the central part of the grotto is 
opfwes^vely ill ventilated. It is well known that towards the 
end of October, the sun, when nearly setting, shiDes directly 
through the grotto. ABsuimng then his declination — IS" S. 
en the S6th, his azimuth, when 5° above the horizon, which 
we may allow partly for the elevation of the west end of the 
grotto, will be 69° W : the direction, therefore, of this passage 
ie veiy nearly W. S. W. With regard to its primseval use, 

* Hamilton, Plate xtI. f Last Nnmber of this Journal, p. 186, note. 
, } Pkiloiophical Magaeiite, New Series, i. 3B8. 
. $ Senec*, Ep. 38. Strabo, lib. iii. PetroniuB Arbiter. 
, II De Jorio, Quida di Fo^atM. p. 19. 

S CluverioB, Italia Antiqua, voC ii. Mo. 
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•it«anldbeb<ddtogin.ta4i^ian; battiHltin tatiMAimk 
llunt^i aew road, it foniMd the ^mty oomtnunkwtioa betw«9 
NaplM and toceuoH and its aeiglib(Mtt4i9od, waA u s^l At 
■•faanctt At tbe end next Naples, taised flir above the raa^ 
by its mbaeqncM rednctioD of level, standB ibe oepalehnl m» 
-nunvent dedKaied bj the Toioe of traditioa, tod hj the opi- 
nioD of most modetn literati to tbe shade of l^i^l. I due 
■miy mentioii ita ^stence, for to eater on the prooft of its a» 
tbeatisity «tcb to the digbtest degree would carry me too ht 
-ftwm tbe olijcct of thefle pages. * 

Followmg up the ridge of Pantatipo ftirther &mi tbe ta, 
■we find it divide into two einular sweeps, one of «bi«b fcrau 
Ae tbeatiieal bock-ground upon wbtch part of tbe town of 
Naples stands, i»d is surrounded by ttw Castle of St Ehm^ 
wbile the' other, streU^ing westwanl, terminates in tbe bfl) 
on which stanii the Convent <rf' the Camald^^i di NapoE, 
wbi(^, by a barometrical measurement by Saussare is 3419.8 
•Prencb feet above the sea, equal to 1518.0 Bngti^, wbidi is 
the highest point to which the tufaeeous fomutton nses ia tins 
Be^faboatbood. Tbe tide from Naples is truly deltgbtfiil, 
the ascent of the hill being ^^adual when we keep tke 
(uramit of the ridge, which is abundaatly cbtbed wiA ofive, ; 
ilex, and copse-wood of tbe cbestmit, which is grown here 
tor fire-wood. When we rea<^ the summit, all laboBr taieii i 
in the ascent is amply repaid by the surprising extent wd I 
interest of the fn-ospect ; for here we find ourselves in Ae j 
midst of the Phlegrsan fields, which, from -the hoghtdf ' 
tbe eye, lie jMctnred below us in all •Hieir true T^atiow, { 

, * In awoactiiw with theae lemirlu ea tbe Grotto of FaatttiK^ I <)■»■ , 
not help meationing a discover; which in laid to have been nade ia tb* 
part of the hill which I ileEccihed as descending very rapidly a short wit 
from the sea, and near the Island of Nieida. On the left band of the roal | 
wbere the hill is abnipt, tbe openittg cif a passage into ft It observed, i 
nil wu (Bpkued a ^ yean ago. rad is little higher and knMlevtbdi • 
man. The party, headed by a man of ranjc at Naples, penetrated a long ' 
vM^ with torches, till they came to a chamber containing a flne a^'ing'rf 
water, and seats in the rock, with bones of large animals strewed aboat 
Tliqy explored the lenuinder of the passage fin- a losg way, and at liit 
csme ont at the other side of the bOl. This E leanted froni a Neap^ian, 
vho Hid be had been .of the party ; bnt I cimwt vouck fbr Its aeearacjC 



_iv,Goog[c 



.- No. Jll'^-^miUipo and iht Lago tFJgamu. Ml 

iabfwt|id«m mi beariagt. To gun jt true id«a of tbo- ar- 
iWgwaeata «f this wonderful dtttriet, ifotbing can be more 
Tprop^ tbu s vwt to the Camaldoli : frcm it we have a 
riaw of at least fifty miles is ooe diractim only, that of Ter- 
rRMna. In. ccHUtibttioii, the puund orcr wbiidi we pte» to 
thiB convent, resemblefi much the upper Btratt of the b^l of 
PaunlipO) ud i* particularly puauceous, the beds rturyiag in 
(»knir, but little in compootioa, and invaiiably friable and 
barah to the feel, showing few of the characten of the tah^ 
wb)<^ probably constitutes a great part of its mass, as it 'deed 
oi tJiat part of the ridge with which it is ocwDoetcd, and indeed, 
it is sem to altonate with the pnmiccous strata ; and the lat< 
ttr axe found divided by others, in which clay add sand are 
nixed with lh9 puaoios. Indeed, I have remariced in »y ine> 
moranda of thia interesting cxeunion, ^at part of the beds 
qgaennbleBO strongly BiarplefoRnatioiis of alluviam, that, to^ an 
unpracUsed eye, it requires the aease of touch to prove that the 
matwiBls are haxsh Tolcanic cinders, which so remarkably a»^ 
sume the cbtuvcters of alluvial depoaits. This marks unequi' 
TOGiMly tl>^ '"^^ ofigia of these tufaceons mountaiiis ; and it 
laay be proper here to say a word or two on the stibjeot, 
though some ume hencet when treating of the theoretical con- 
clusions to be drawn from the physical appearances of the Bay- 
of Naples, we shall have an opportmnty of conuderiag it witli 
Qiore connection- 

£nougb has been already said in this and my last paper, to 
show how much facts tend to prove, in the vicinity of Naples, 
. that the vi^ca,mc agency has been combined in these fomatioas 
with all the peculiarity of subaqueous deposits. Indeed this is 
one q( the very, few punts on which geolc^sU are pretty 
geiutrally i^eed, and Nature has seldom written the history 
of her revolutions in former ages in more legible characters. 
When I ^rat viewed these forautioDs myself, and endeavonr-' 
ed, though with the eye of a novice, to compare them wiUi' 
those in the Campagna di Roma, before I was iiritiated into 
the doctrines of more profound observers who had preceded' 
194, by a separate track I gained the same general cOTcIuuons, ' 
aqd saw spread before me in the fidds c^ vcdeanic 6re, proofe: 
that nature had performed these great acts of creative energy 
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.\fj BuInUEiiie eruptioDfi. The factr dwt the 6oMm aaOe will- 
ed tlie foot of the Apennines at Cspua, Noce suggested by 
Sccope, appeared then to me the iDevilable condusirai fran 
a^ state oS facts \ and that Vesuvius has graduallj raised itself 
by succesnve acctunulations to hs present dtaracter, aod proad* 
ly surveys the re^ons of its own creation, is a umple induc< 
tion from an attentive view of the phyHOgnomy <A the conn- 
try- The minutiee of those localities under our present re- 
view, are best cakulated to explain plaosibly the mode of for- 
nation, though in this I shall be disposed not to go so far as 
Breislak has done, and even to dissent somewhat from his doc- 
trines. This geolt^st was an indefatigable crater hunter, and 
he has often strengthened most palpably the Icatures of bis 
maps, to writhe the most gentle and detached rising grounds 
into portions of the boundaries of vast basins. This is most 
eoiHq>icuou3 in his Flan Fhynqne de Home, * as may be seen 
by oomparing it with any good map of the dty, where anti- 
quaries, for the h<Hiour i^ the seven hills, are not usuAlly avene 
to mark strongly the inequalities of the surface. About 90 
eraters have been put down by Breislak between Naples and 
the pmnt of Misenum, and he freely acknowledges.the strength 
oi ima^nation necessary to decypher some of them. He even 
admits the preconceptions which aided him in finding a crater 
in tnery group of hills, however large, distant or undefined. 
But, according to my idea of subaqueous forfnation, there is 
no occasion for the number of craters he supposes, and per- 
haps we should be nearer the truth were we to redlice the num- 
bar to a dozen. The points of emisuon of fluid tnfa under 
water would naturally be b^nm the hitttjbrmed byU; the hol- 
low of a crater is caused by ^e eruption of the materials whidi" 
once filled it, into the air, and the emission of streams of lava 
from its sides; but this would not be the mode of action un- 
der the sea. If the volcanic materials were ejected through 
extended fissures formed by the elastic force beneath, and afln'. 
vards modified by the action of the waves, we shall have the ' 
exact result which the hill of Pausilipo, for instance, would 
seem to afford. This will account at once for the varying £. 
rections and obvious ramifications of the hills which ft^islak 

' See Campanit, torn. ij. and Dauben; on Fokanot. 
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sought for otlly in aboriginal craters, since th^ were not 
readily accounteid for by the abrading influence ofthe vater. 
Craters no doubt may be found prior to tbe redranent of the 
iraterB, aceerding to-tbis theory-; but they are exttemfiy bro- 
ken down, and low, and impe^ect in tjieir outline. Such we 
■uy conceive to have been the esse with the basin in whidi 
the Lake of Agnano lies, and perhaps that of AT^-nus ; but as 
to the scaiped craters of Astroni, Stdfatara, &c. I believe -I 
am not singular in thinking that they owe their pres«it fea^ 
tures to eruptions subsequent'to the elevatiOTi of this district, 
or tbe ]ow:ering of the level of tt^e water ; which action is most 
prohaUe I shall not here consider. It is at least certain that 
Solfkura was in eruption in tbe IStb century, which proves it 
in that particular. 

Respecting the hill of Fausiltpo, of the features of which I 
have given some account, it seems especially to answer to the 
supposed course of nature above jwoposed. ' Its interior solidity 
answers well to the supposition that it was the substratum of 
a great elevated fluid mass, while the more r^ned and pumi- 
ceous substances are disposed in strata on the top. In as fa^ 
as these strata follow the shape of the hill,' we may be disposed- 
to admit that they were flrst deposited, and the elevation of 
the subjacent mass then toOk place ; and we may observe, that 
the features of the hill quite unfit it for a portion of the wall' 
of a great, crater extending to Agnano, as Breislak supposes. 
He has completely. perverted the form of the promontory, by 
giving it a turn to the westward ; instead of which, in reality,- 
itt line of direction makes it tend to the island of (fisida ; and' 
tbe spiall hill of Sta. Teresa, which he enlists as a fragment of 
this degraded crater, is far liker a small regular crater of itself 
Beudes all this, the hill of Fausilipo will not hear the test of 
tbe most established rules, as to the true dengnation of a volca-' 
nic crater. Daubeny judiciously remarks, I think from Von 
Bach, that a true crater has all the lines of its stratification 
directed to the apex of the cone which would be formed, were 
. the hill complete ; but we have seen how totally inconsistent . 
the spot before us is with such a supposition, being both inter- 
nally nnd externally of a flattish saddle-shaped stratification. 
With these few remarks, which will convey my general ideas 
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at a ^ure time to nau to the nibjeot ia a B«r« gta 

Beaiming our acconnt of tha hill of the Camaldtdi Ccmpmtt, 
w» must iiotice one iact of impMtance. Mr Scmpe v^aark^ 
that a bed oi gFAynoxte sppean baiwath the tufo to tht 
N- W. of the hill, though, fnxa the very short abstract I bint 
weeaoilBa p^^,-{- the dcacr^ttkai isnotvcry tntiductary. It 
^Quld ^^)ear, however, 4o be the same Btratum as foeiBlak. par- 
bcnlarly DotioBS in tluk diredioD imder the nanae of Piperiao. J 
The want of coonsteHt g^logicat noniienciatiuv, eapoaaUy m 
what relates to the volcanic formatkma, ia found ta be a greal 
drawback io eveiy inquiry ; but by a combioatioa of the tm 
descriptions, we may arrive at some pretty diatioct eoEtcluauMi 
on the subject before us. Mr Sciope elsewhere sutea, § that 
giaystooe, accordii^ to him, is eqaivalent to the tvaefajtea of 
most authors ; and trotn this gentleaun's iotisiate acquiUD< 
taoce with the most characteristic trachytea of the extinet t<^ 
caoos of Auverpie, we maj feel confidence in hia designatioa 
of this lock wherever he meets with it. We therefive oa»> 
aider it aa a rough por^yritic rock, colaposed almost entirely 
of felspar, and (Hice in a state <^ fusion. Mr Scropc partiett' 
larly meotioDS, as occaxring in the bed bawath the t«£a i4 
the CamaldoU, " a singular -concretienary separatiiHi of the 
au^tjc fton the fel^uthose parts, the fonnte appeariB^ s» 
lenticular patches in a baae ccmsisting of the latter.'" Breislak 
describes the base of the rock as whitish, and ctmtainii^ cxy». 
tals of mica and speeqlar iron ; and he draws some caxioaa i»- 
fercnces from the fona of the cavities interspersed throi^^ it, 
wluch be says contain baaalue crystals, sometimes teannbUi^ 
pitch-stone, which undoubtodly correspoDd to the conoretino- 
a^ au^te of Sccope. The ^pe of the cavidea ba dsacribes 

* I have not here touched on. the more geusraland obatrast fscts, wbidi 
lead us to the conclusioo, that the tea had^formerly a higher leve], the maik* 
it has left on the rocks of Capri, and this limestone c«Nut of Italy, and the 
oeCDTrenoe of shetli io the tofai^ 

t PkiL Mag. New Seriei, i. S8«. 

X Camjaatki iam. ii. p. 41, &c> 

§ Ste Memoir on the Ponza Isles, Geol. Trans. New Setiea, t(^ ii. 
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IW- l«iiticiiliM>, bftviDg- tbe great/^t nst afi ^^azaUel, aild owik 
finding with (he cbn«(ioB ua vtocb thccuryou;* i^hea fluifl^ (of 
.which be enteiruios no doubt,} must bare {wogrcssed. Bt 
Xliwn^iaoa owwideiod this t)wcb;t« (if ve mtq* so <t»n it) 1% 
tencoediate faetwe«t triw lavu Aod tbe tufwseous foraultieiu 1 
far it miut be ^bngwebed, as . Brnslak remarks, fram tbe 
{npfvin* of }lom& aad Albsue^ ii» name \mxig IM81I7 idike ; 
\tui ihece bang merely speciea of tu& ezhibiting 00 narks of 
fvpioo 1ik« tbe Hutu befwe ue. Its ntiMtion, toe^ I cotlrader 
y«ry inWiefitiagi uneeyMit. is eiKH^UiJ by th&oKlbwry tufa of 
ijPtuisiJipOk it miMt aitber have had a prk» e^tenee to that 
iHlwt«acei avd a|^)earad vb^e the waters of tbe oCeao retsiiw 
yd. tbeir bigher relative levet, «v it Biti>t have been subsa< 
fvently elevMed fron below, like our trap, rocks, whiob ia 
BqHoe points of view wust be considered m tbe mtet ptobable 
hypothesis, sioce Mr Scrope has fwled in detectiDg aaj pecii. 
^r ge«gA0Btical posttioD io trachyte, in a neigbboimng 4ift. 
Uict to that we «re Bow .coosidehi^ * 

. Let us DOW descend from tbe elevated ridge to the bawi in - 
wbdcb I'oke Agaaoo 10 contained at the fbot of the ste^ 
aoutbem descent <^ tbe hill of tbe Ctuoaldoli ; aai we must 
hisre klrodtice a reBtttrk or two i^Q the ori^ and history 
ef thia eoiioMS lake. After eousulliDg all the authorities of 
vbicb 1 am peaseased on thia subjeet, and attentively con- 
sidfivinf; the state of the loealitieft aa I cayself observed them^ 
I feel uwtble to come tp any deeiuve opnicm on tbe lub- 
ject. Certain it is that this lake is never mentioned by clas- 
^ autbon^ wd is first nolJeed 1^ soa» writers of the middle 
ages, uii^r the niwe of Laeu» Anekjws, si^posed to baye. 
been so c^led fnom a town named JUigulaiuiiu, winch u 
' thought to. have stood on its baoka^. and which some sliU 
absurdly ma'OMw'^ is ta be seen iix ruins under water, f a 
. faMe not uBComnon ia its nature, ^d which, I believe, is eo- 
ti»diy refuted. The quMtton which remMns to be solved i^ 
why this lake, if it existed: in the time of the Remans, ia ne- 
ver menuooed by their autborss in * region, tbe other features 

• Geological Tramadioni, — ulii- 'up. 

I Ferrari, Gjiida dl Na/'Oli, and BreJalalr, ii. *8. 
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of which we sre so well aoqusinted with through their writ- 
ingft ; and if it did not then exut, what was its origin p The 
explanations which have been given auty "he reduced to two 
dasaefl ; that the Lake Agnsno ms nothing else ancioitly tfaaR 
the fish-pond of Lucullus,' or that it was formed by a volcanic 
subadence in the middle ages. The former ofunkm is not with- 
out plaunlnHty, aod is strongly upheld by Eustace. * CIu> 
verius seems also disposed to it. It is universally believed 
that Lucullns had a villa on this spot, aod ruins are shown <n 
the banks of the Lake, which may very probably have form- 
ed put of it. We are told by Pliny that the ponds cost 
more than the villa itself, which gives us a surprinog idea of 
their magnitude ; and we are hkewise told that there was a 
connnunicatiM) between them and the sea. An artifi<nal cut 
through a pordon of the hills which bound the Lake I have 
ceruinly observed, and considered it in this view ; but as 
thiags stand at present, it seems unlikely that a low enou^ 
level can exist for ibaX purpose, but it is by no means impos- 
sible, and would be worth s trial. I had intended to have 
made one, but the accident which occurred to the -Jbarometer 
which I destined for the measurement of Vesuvius disap- 
pointed me. Others with Breislak suppose that the Lake of 
Agnano owes its existence to volcanic action in the middle 
ages ; and, as the former o[Hnion derives most weight from his- 
torical evid«ioe, so does the present one fran iu pbydcal eon. 
stituuon, and I am disposed to think that the latter testimony 
predominates. All writers seem to agree, that the hollow in 
which the Lake i^ Agnauo is situated displays the features of 
a true, though much degraded, volcanic crater, and forms one 
of a class of objects quite peculiar, of which we have undoubt- 
ed examples in Lake Avemus, and the Lakes of Albano and 
Nemi. I have ascertained, too, hy examination, that there is 
neither introduction or emisnon of water by streams in the 
example before us, which is a frequent character of vt^camo 
lakes, and furnishes -a presumption that Lucullus conld not 
have employed as a fish-pond a basin in which there is no free 
current, and which sometimes approaches to stagnation^ for 

' Italy, iii. 430. Leghorn Edit. 
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we cannot sappose that his only pond would be that of sew 
water ; and it ma^ pretty, safely be affirmed, diat do spring of 
pure water occurs on the banks of this lake. 

But here the difficulty arises, why does ^is lake appear not 
to have existed under the KomaoB P Some historical and Cbris< 
tian writers of the peiiod of the decline of the empire allude to 
the district of the Lucullan Villa, and the tower which was 
employed as a fortification, and retained his name ; but we have 
not a word of the lake, which would probably have been the 
case, if it had been the fish-pond then fallen into a state of 
nature. The first mention of Anclanum was in the time of 
the Normans, and Mazzochi assigns the 9th century as the 
period of its formation ; but it seems more natural, if we are 
to fix upon a hypothetical date, to suppose with Breislak that 
^e eruption of the Solfatara which took place in 1198, and' 
desolated the country round by earthquakes, shook the foun- 
dations of the valley, and made the water collect in its bottom. 
The appearances of the country round well correspond with the 
idea of volcanic action at no great depth, when we recollect that 
the G-rotto Del Cane, the vapour baths of San Germano, and 
the hot spring of La Pisciarella occur on iu banks. Agnano 
as it eKists at present is a very agreeable spot, the hills around 
which in some places rise abruptly from the sh(H% being cover- 
ed with copsewood. The water of the lake is dark-coloured, 
but not stagnant, though, with that thoughtlessness of conse- 
quences which so much characterizes the inhabitants of this 
favoured climate, the practice of steeping flax was formerly 
carried on here to such an extent in the hot season, as to ren- 
der the lur absolutely pestilential, and compel government to 
put a stop to the practice. 

In one of my visits to Agnano, (December 7th, 1836,) my at- 
tention was forcibly directed to the peculiar colour of the water 
of the lake near its edges. A crimson matter dyed it tn zones, 
parallel I think to the direction of the banks, and part of i€ ■ 
was thrown up upon the reeds near the Grotto Del Cane. On 
examination, it had the appearance c^ an immense collection 
of minute organic bodies, all of this uniform crimson colour! 
I have reason to believe that this appearance continued at least 
till Marcli 18S7. Oii my return from the Continent, I observ- 

VOL. X. so. II. APKIL 1829. B I 
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ed id the number of thii Journal for April 1897, an-inter- 
esting account of a Bunilar fact, observed on the Lake of Marat 
in Switzerland, iu 1825, by Profeuor DecandoUe. It appean 
to occur tbere every spring, and to last from Norember to 
March or April, which coincides very well with my aoooimL 
It is then subject to many variations, disappearing in the nigfat, 
and during high winds. M. DecandoUe found this coiouriog 
matter to be compoBed of a new sgiecies of aniinals of the genu* 
OsciUatoria, and imputes their origin to the decompo«iti<m of 
Orgaois matter in its sluggish waters. Such on explanation will 
apply equally to the Lake Agnano. These animals are d» 
scribed as less than jngg of an inch in diameter, and have ra. 
ceived the name of OsciUatoria rvbeacens. When kept In bottles 
iva twenty-four hours they exhaled a fedd odour ; but the spe. 
cimens I took from Agnano, though dried merely in po^, 
emitted none, and even now, when niacerated,h«veno8iBeUwliat 
ever. The appearance of the matter in a dry state is t^Dpact, 
homogeneous, and brittle, of a reddish brown cidour. I shall 
be happy to fumlah any one interested in the subject with 
part of the minute quantity I possess of this substance, -for the 
purpose of microscopic examination. 

Some authors have particularly described bubbles of air 
which rise through the water of Lake Agnano. Hamiltoa 
says this is so strong near the Grotto del Cane as to give tbe 
appearance of ebuUibon,— a statement which is confirmed hj 
Ferrari, the Neapolitan topcq^;Ta^her, who says it is observed 
when the lake is fiill. Breisldi denies it, and supposes the rait. 
take to have risen from the motion of insects ; but there seerai 
no reason to doubt that so natural a phenomenon ^ould oc- 
cur, as it is nothing but aerial fluids which we know t^e their 
rise under ground here, whether simply carbcmtc or sulphu- 
reous, ascending through the fine felspathose and augitic sand 
which composes the bottom of the Lake Agnano ; and from 
the pwous nature of the soil, nothing can be more easy to 
ima^ne than that when the water assumes a higher level than 
usual, a porti<Hi of it is imbibed, and gas developed. Thii 
will explain the difter^t relauons of travelers on the subject. 

At the Eoutb.east edge ot the Idte ooctui the exaaii emissary 
of carbonic acid gal, which has so losg been vagudly or inao> 
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curately treated of, named the " Grotto del Cane ;" and the 
reader need not fear that I Bhall trouble him with a long drawn 
narration of this simple phenomenon. Ever since the de- 
scription by Pliny of these " Charonese Sporbes" and " Spira- 
cula Ditis *, travellers seem to have tried to outvie one another 
in their description of the wonders of this little spot. Spallan- 
zani exhausts almost as much space upon it as on Vesuvius ; 
and in all the topographical works it receives its meed of ad- 
miration or mystery. Professor V^ro of Naples long ago . 
asserted, that in the Grotto del Cane, the muscular fibres of 
juimals have no irritability ; that there is no electricity ; tbaf 
the loadstone draws no iron ; and that the needle is remarlf;- 
ably declining -f-;— absurdities, to refute which, if they ^r^ 
worth refutation, it is sufficient to consult the fjepisive experi- 
ments of Breislak X- Without wasting time upon past errors, 
we may collect in a few words the principal facts ascertained 
regarding this grotto, and we may notice in the first place, 
that it is certainly excavated from Pozzuolan^, and not out of 
lava, as Ferber a88erts§. It is about ten feet long and four 
broad, and the height of the carbonic acid vapour at a mean, 
oght Paris inches. Its temperature is considered by Breislak as 
tP R. above that of the air ; but Mr Adolphus Murray found no 
difference ; and I am disposed to consider the heat as accidental, 
for which the great want of circulation in t^e cavepi, and the 
quantity of combustibles, burnt there by way of e^>eriment, 
will pretty well account. The composition of the i^fephitic va- 
pour may be taken as follows: Oxygen 10 per c^nt. ; c^- 
bonic acid 40 per cent. ; axote 50 per cent. It appears to 
contain no sulphureous matter. 

The editor of the French edition of Sir William If amilton's 
vorksjl, who has subjoined numerous notes, justly remarks, 
that one of the most suiprising phenomena of the Grotto de) 
Cane is" the continuance of its exb^tions during so many 

■ II. 93. 

T Ferbet's Trwieb, 171. 

t CampanU, ii. SB ; and in SpaUutzsni's Traveh, i. lOS- 

$ P. ITT. This anlbor laya particular weight on this point, in nhidi, 
ftotn the tettiman; of Brdslak and roy own observation, I am connnced 
be i* miataken. 

tl The Abbe' Giraud-Soulavie. 8vo> Faria, 1T81. 



_iv,Goog[c ' . — 



860 Mr Forbes's Physical Noticet of the Bay of Naples. 

ages, since not merely have Pliny and Seneca recounted the 
general phenomena, but Tiberius actually killed two slaves by 
the vapour,— an example which, if we may believe report, has 
been repeated in more modern times *. The explanation offer- 
ed by Spallanzani seems satisfactory, that since tbe basis of 
this whole volcanic region is undoubtedly the Apennine lime- 
stone, and as we have abundant proof of the present action of 
heat in the immediate vicinity manifested by hot springs and 
- sulphureous exhalations, the inference is obvious, that the car- 
bonic acid is disengaged from the limestone, and rises tfarougfa 
the' cracks of the strata ; and if we are inclined to admit 
that the descriptions of tbe ancients are too lofty for the pre- 
sent condition of the vapour, we may easily see how the quan- 
tity emitted may be gradually on the decline. 

This opinion regarding the origin of the foul air, or Mofetl^ 
as it is called in Italy, is strengthened by the consideraticffl 
that the Grotto del Cane, though the most remarkable example 
in this neighbourhood, it is by no means a solitary one. Ha- 
milton-t* gives us several examples, particularly of mofette ap- 
pearing in spots where they had not been before known. In 
the excavations of Pompeii they are very abundant. I recol- . 
lect one underground drain near the temple of Isis being 
pointed out to me as abounding with them. Similar exhala- 
tions occur at Naples and at Mount Vesuvius, the latter con- j 
taining some sulphuric acid, and most baneful to vegetable as j 
well as animal life. Those who interest themselves in ibe in- ' 
fluence of gases upon the vegetable physiology would do w^ . 
to notice the relations of Breislak regarding the Vesuvian mo- 
fette, which, though they are perhaps of a nature to excite 
incredulity, seem to be warranted by the observations and ex- : 
periments of that able naturalist. He remarks, that '< it is a { 
very extraordinary phenomenon that this mephitic vapour, ' 
which destroys all vegetation, and kills in a few days trees and 
shrubs from tbe root, has no bad effect either upon olive <» 
pear trees. It is a &ct confirmed by all the cultivators of tbe 
district, and which I have sometimes verified by seeing these 

* See Jotio, Pozzuoli e CooUrui, 183. 
t Cumpi Phlegrai, fol. Naples, i. 88. 
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two kinds of trees green and in Tull vigour in the midst of the 
general destruction of alt other plants."* 

It is to exhalations such as these, and there seem to be 
many more dangerous than that of the Grotto del Cane, a^ 
those which occur at Sinuessa, that we must ascribe several of 
the facts mentioned by the ancients, such as those Tartarean 
waters,— 

" Quam super hauil ullc poteranl impQne Tolanles, 
" Tendere iter pennis ;" .■■ — - — 

expressions which apply to Lake Avernus, whose very name, 
derived from the Greek 'Aofwf, seems to indicate the reality of 
the statement ; but of this we shall have occasion to speak at 
a future period. It has been asserted that water-fowl are 
rarely to be seen on Lake Agnano- This, however, is a mistake. 
For the theory of the evolution of mephitic vapours I may re- 
fer the reader to Daubeny's work on VolcanoS) p. 371^-378. 

When we advance from this lake towards the base of the 
Solfatara, we enter a reUred glen, and, soon after passing a 
solitary cottage, reach a muddy rivulet, rolling in a bed full of 
boulders in soft volcanic strata. This is the water of La Pis- 
ciarella ; and, by ascending a little way, we reach the hot spring 
itself, which is now covered with a small hut. Since I last 
published some remarks on this spring,-f- I have collected the 
observations of authors upon its temperature, which prove it 
to be liable to remarkable alternations. Hamilton | declares 
that be saw the thermometer in the spring rise to the boiling 
pcnnt, though he admits that after rain he found it much 

* Campanie, i. 221. Daiibeny {Description of Vulcanoi, ITO,) tells us, 
that he has lieen assured that this paradoxical ataleroent is not withoat 
toundation. An intereetrng paper on the influence of gaaes on plants, bj 
Dra Turner and Christiaon, was published in this Journal, (vol. viii. 140 ;) 
but the ingenious authors have not alluded to tbe infiuence of natural ex- 
halations. Sulphurous and muriatic acid gases, however, nhicb they chiefly 
employed, are those produced by Vesuvius, and in this view the eiperi- 
menls are very interesting. Towards the close they mention, that differ- 
ent plants are very diff«ently aSbcted ; and it would be iutetesting to sub- 
ject the pear tree to this esamination. The inquiry ia well worthy of far- 
ther investigation. 

t See thia Journal, No. xiv. p. 36J, 

X Campi Phlegnci, folio, i. SB. 
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lower. Delia Torre* found it to be 6ff» R. = 18fi" FjAt. 
From my own very careful observaticHU, which were made in 
the month of December 1886, when the temperature of die air 
waa 48°.fi, the interior c^ the hut was 70°.5, and the wannest 
pftit of the spring 11S°.6. The Abb^ Giraud Soulavte-f- stated 
it so low as 101° Fahr. Humboldt, in his Pergonal Narra- 
'tive,X states the Piuciarelli of the Lake Agaano to have a tem- 
perature of 93° Cent. — 199°-4 Fahr. At the same time there 
seems to be some mistake in this part of Humboldfs work; 
for a few pages fiirther on, when speaking of the hot springs 
of Nuera VsJencia in South America, <me of which has the 
temperature of 90°^ Cent. = 194.5 Fahr. he considers it the 
warmest in the world, except that of Urijno in Japan, aaid to 
be pure water at 100° CenL Humboldt seems to be too gene- 
ral in dus assertion, not only in the example he himself ^vet 
of the Piscnarella, but Dr Webster |j has found the tempen- 
tnre of several springs in St Michael's, one of the Azores, to 
be SOT", 203«, and 200° respectively. The Pisdarella, how- 
ever, probably never altiuns now the temperature at which Ha- 
milton and others observed it. fireislak§ notices some dianges 
which it seems to have experienced towards the close of the 
last century, apparently by the falling in of the soil, which may 
have materially affected it. It would appear, however, to have 
been always very sensible to the effects (^ the weather, and par- 
ticularly to the percolation of mn water. 

The water of thb spring cont^ns sulphate of alumina, stHne 
uoetHubined sulphuric acid, a little sulphur, and sulphate of 
iron in great abundance. So predominant is the last salt, that, 
if the water be mixed with galls, it immediately becomes black, 
and by evaporation forms very tolerable writing ink, as I 
proved experimentally. The orig^ of these ingredients is 
easily pointed out. The alumina and vitriol it derives from 
the decomposed volcanic strata of the hill from which it issues, 
appropriately named Monte Secco ; and the abundant streanw 
' of sulphuretted bydrt^n gas which rise through the wato-, 
and pye it the appearance of ebulHtion, by uniting with die 

■ Storim del Vetiaiio, 4ta, NipolL 

t In his notes to the French edition ofHmdltoD'awOFlis.STo, p. 4U. 
tVol. i*. p. 171. II Edin. Phil. Joan. vi. 306. f C 
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oKygen of the atraoqihere, iona water on the one hand, and 
deposit part of the sulphur, and, on the other, sulphuric acid 
is produced; or rather, according to Daubeny, hypo-sulphur* 
ous acid. Moate Seoco formi the eastern boundary at the 
bill of the Solfatara, and will therefore come to be considered 
ma to structure in a more general manuer afterwards. I may 
mention, however, that its basis seems to be principally decMg. 
posed lava, which assumea a white and plastic conditisn, being 
. a unjoo of felspar and sUex in a minute state of divinon. The 
wapours of the Pisciorella seem to cause the most compact 
lavas u> exfoliate with great ease, the ctnstituente of- which, 
suEpended in the water, are deposited, accwding to Breislak, 
iu beds of clay and siliceous sinter. The range of hills of 
idbioh Monte Secco ibnus a member, seem to have been named 
by the ancients CoUes Leueogsi ; and Pliny * mentions waters 
gTNxl for the eyes, as existing between Futeoli and Neapolis, 
under the title of Fontes Leucogiei, which some have imagined 
were identical with the Fisciarella ; but Breislak shrewdly re- 
marks, that, from the component parts of thb ^ring, we 
' should not be tempted to consider it a very salutary lotion for 
the eyea.f 

We sfaall now shortly notice the lost congpicuoua feature of 
the interesting circuit to which this paper limits us. Th£ val- 
ley, or rather basin of AsUnoi, lies to the north of tjie Lake Ag> 
naoo, and between the hills of the Solfatara and the Ciunal- 
doli* It is one of tbe beet marked extinct volcanic craters 
in existence, and beudes, one of the most agreeable sped* 
in the whole range of the Bay of Naples^ It is a hollow in a 
truncated £one like a regular volcano, and its mze has been 
Farioiisly estimated, apparently from the seaall atteotioa 
wbid) this delightfid spot has excitod, ao that probably 
few of the witors at Na{des have ever approached it, as the 
guidebooks rately mentwm it, or leave it out altogether. 

• AW. Hilt. lib. xrxi. ». 

t The founuiDH laeDtiooed by Pliny were probably Himikr to those 
wbich rose ia the academic villa of Cicero, and which have been recorded 
in Terse by his freedman Tulliiu: — ^ 

Hinc etiam apparent lymphs aon ant« repertc, 
Languida que influo lumine rore lerant. 
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Its dFcuciference has been estimated at 9^ *, S f , 4 J ^, and 6 
miles §. We shall not probably go tax wrong if we consider 
the road made round the bottom 2^ miles, and the ctrcumf^ 
rence at top 4. Its depth is very connderable, and the iddes 
precipitous, and even overhan^ag. Part of the edge of the 
crater is cut down to facilitate the descent at one place, whicfa 
IB still very steep. It affords an interesting section represented 
bv Hamilton, Plate xiz. This spot must once iiave heea 
the seat of continued vtJcanic 6reB at a period subsequent to 
the formation of the tufaceous hills below, and, I have little 
doubt, subsequent also to the retirement of the waters of the sea. 
This seems demonstrated by the absence of the dej^diog vi- 
fects of water ; and Atttroni is happily placed among the sur- 
routading emiuences, to exhibit the two conditions of ancioit 
md iumemorially extinct volcaoos. I give it merely as a 
hint, not being qualified to speak from experience on the com- 
parison, that perhaps AstrcMii has a geological antiquity resem- 
bling that of the exUnct volcaoos of the Vivarais, beyond- the 
memory of man, but similar in constitution to craters which 
have suffered recorded paroxysms, such as the Solfatan in 
1198. 

In confonnation, this crater exhibits not merely tnfa and 
pumiceous - conglomerates, but beds of real lava. Broslak 
seems to say, that obsidian is to be reckoned among the pro- 
ductions of Astroni || ; but I did not meet with any, and it i> 
not usu^ly mentioned. He also particulariy notices & beau- 
tiful siliceous incrustation, which, from bis description, most, 
I think, be fiorite. Both this substance and obsidian occur in 
the Island oflschia. As we have already noticed that the 
walls of the crater are precipitous, so the bottom is flat and 
extensive, upon which rise several parasitic cones, as Scrope 
terms them ^, three of which ere transformed into lakes. The 
distinctiiess of these phenomena are sufficient to prove the tats 
date of this volcanic crater. It has been asserted that there 
are mineral springs here which supply the lakes, particulariy 

* Eustace. t Breislak ani] Daubenj. i Starke. § HamiltoD. 
II " L'interiFure tte ce crattre abonUe en veires noirs, qu'un prindpe de 
dcroajposilion lend tr^ ftagileE."— Camjjante, ii. 64. 
% See hiB Comideraliiitu on Volcano*, p. 163, 
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by Carletti, a inodeAi Italian writer oa this region, vfao so 
late as 1787 gave a niarTellous account of Uieir contents; bat 
this would appear to be an absolute fiction. 

In its present condition, Aetroni is a richly wooded hollow, 
or (to use the only word which can expresB its form) crater, 
which, parUcularly in winter when I visited it, from the abun- 
dance of eTergreeu's which clothe iLs precipices and chasms, 
exhibits a scene of the most romantic seclu^oo. Its summit 
is surrounded by a wall, which is rendered hardly necessary, 
from the barrier with which nature has furnished it ; and it 
forms a delightful royal hunting park. Strangers are most, li- 
berally admitted ; and none should neglect the opportunity of 
enjoying a tranquillity so unique within two or three miles of 
such a dty as Naples. Its thickets are abundantly stocked 
with wild boar, — a noble apimal of its kind, — which is extremely 
active, and shuns the approach of man. They generally feed 
■Q herds, and are the favourite objects of the royal chace in this 
piurt of Italy. A ungle hunting cottage does not interrupt 
the repose of this sequestered region ; and the painter might 
find many delightful subjects for his pencil, in the comhina- 
titm of the fine foliage of majestic trees, the craggy eminences 
of the rudely piled lava, and the little lakes already menticmed, 
which serve to diversify the scene. It is interesting to reflect 
. that the delightful scenery of Astroni was once realized in the 
DOW desolate crater of Vesuvius. Previous to 1631, for a c<m-~ 
uderable period of years, that great chasm was wooded hke 
Astroni, and like it was stocked with wild boar, and had its - 
miniature lakes.* It is impossible to divine whether the qui- 
escent spot now before us may not agun be, disembowelled by 
volcanic ravages after a longer repose, but in a condition simi- 
lar to the crater of Vesuvius. 

We have now surveyed in sufficient detail the r^on which 
we proposed for our present consideration, and have made the 
(arcuit of several ranges of hills, which are of great interest in ' 
their constitution to the physical observer, and lead him, as I 
have already observed, with great ease to several remarkable ' 
conclusions. Some of these we eodeavoured to draw, as con- 
nected with the theory and origin of volcanos ; and when we 
' See No. I. of thne Notices in tbia Jourwl, October 18SS, p. 194. 
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have completed the view of the Bay of Nipks, snne more ge. 

nenl eonwqueiicsB will probably present tbemselyes. To pro- 
ceed analytically from pbeaomeiia to hypotheses, and Irota the 
preseat to the part or future, should be the endeavour of the 
dbwrver of nature; and before we can hope to aeoount sa- 
tisfactorily for the appearance! at «xtinct volcanic ag«icT, 
which we have now been detcribing, we must deduce a. foun- 
dotioa of facts from craters in a state of present activity- It 
would be unnecesBuy, therefore, to speculate farther upon the 
cvigia of the tufaoeous hills of the CamfH Phlegmi, till we an 
IH'cpand to talie a more extenuTe view of the subject. 
. The suhstanoe named Pozsuolana I have not here toudid 
upon, because, though some baTs ina^ned it to form the hwi 
of the eommoo tu&s of Naples, in its more us^l fom it b 
b«t seen in tbe Bay of Peazuoli, from which it took its oan^ 
both ancient and modem *. We shall therefore apeak ttf it 
when we come to conud» that quatter. 

The district we have described is not less interesting, bom 
its picturesque or gently beautiful featuKS, than for its ph^ 
cal importance. Im^native as well as natural beauties ooas- 
txne to enhance the scaie, and Farlhem^, while she enjoys 
the lustre of classical and poetic ossociatioDs, is surrounded by 
the lavish p«if uaoD of nature's most attractive charms ; 
" Earth, eea, nd 4tj, die brigbtMt in tbe world !" 
We cannot doubt that the Italian poets, modem as well is 
andent, have embellished their descriptions with soenes token 
from the Phlegriesn fields ; and Tasso in particular, who wis 
a native of this part of Italy, seems to have had in hia view, 
when describing the enchanted gardens of Armida, scenes like 
those of Paudlipo or Astrosi. 

" Acque Btajfnanti, mofaili cristalli 
Pior vari e varie piaute, erbe diveiie 
Aprkhe eoBinette, ambrose valU 
SoItb e ^Kluuohe, in aaa mta o&ne." 

Gn. Lib. XTi. S. 
* It ii tfat: Puivit Adco^MM of Vitravhu. 
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A.11.T. Xl.~^Abstract <}f tfie Meteohjlcgkal Register for ISM* 
1823, 1894> and \B,tS,from ObservdUme made (y ihe Sum- 
geom qftke Army at ike Military Posts of Iht United Stattt 
Army. Prepared under the direction of Jossru Lotbll, 
l£. D. Surgeon-Gen»al of the United States Army. 

Xt is with a satiB&cdoa of % very peculiar jiind tlwt we ob- 
serve the great exertions made in the cause of acience, not only 
bj" the geoeta) govemineiit of the United States, but even by 
the loccJ governments of that extraaive and interesting country, 
We have already Been (see this Journal, vol. viii. No, xvi. 
p. 303,) that the legislature of the State of New York has eiiN 
joined the Begents of the di&rent UoiverBttieB within their 
bouads to make aHnual retunts of the state of the thefmorae* 
ter, rtus-guage, and weather, and that the first report has beon 
^ven to the public Long before this, in 1831) Mr CalhouDi 
Secretary of State for the War Department, bad suggested 
aad ordered to be earned into effect a regular series of meteo- 
Tslog^cal observations to be made by ijie surgeons of tb« 
United States army^ This great work, which will immortalize - 
the ■aaae of Mr Calhoun, has beea carried into effect tcxfmr 
complete yetn-s ; and, as bo account of the register has hem pub^ 
lished in tmy of our acieutific journals, we trust our readeff 
will be gratified with the following abstract of it. We an 
enabled to do this through the kindness of Captain Basil Hall, 
who has been so good as to put into our hands a cc^y of the 
printed report 

" On the questifm whether in a series of years there be any 
material change in the climate of a given district of couDtryt 
asd if so, bow far it depends upon cultivation of the soil, den* 
Bity of pt^ula^on, &c. the most contradictory opinicns have 
been advanced. While- one contends, that, as popuUlioo iib- 
creases and cultivation ^itaids, the climate becomes warmer, 
another is equally convinced that it becomes colder, and « 
third, that there is no <^ange in this respect. These opinu»8 
are for the most part founded on a comparnoa of the climate 
of Europe at the present day with what it is eupiNised to have 
been two thiHisand yew ago ; and their great disor^wof^ may 
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in some measure be sccounted for from the circumstance, thst 
the facta are few and the period of observation remote ; while 
the changes, if any, have been exceedingly slow, and their ratio 
to the alleged causes exceedingly unceruin. 

" The United Stat^, however, appear to offer an ppportti- 
nity of brining the question to the test of experiment and ob> 
serraljon. For here within the memory of many now living, 
the face of whole districts of country has been entirely chang- 
ed ; and iti several of the Sutes two centuries have effected 
as much as two thousand years in many parts of Europe. In 
this respect, the ' Landing of the Pilgrims' in 16S0 is as re- 
mote B period' as tliat of the invaacMi of Gaul or of Briton by 
Julius Ctesar. 

" The time for improving this opportunity, however, like 
that for recording the history, language, manners, and customs 
of the aborigines of die country, is fast passing awaj ; and in a 
few gmerations, both these sons of the forest and the intermi- 
nable wilderness they inhabited will, for all useful purposes, 
be as though they had never been. As, therefore, the military 
poets within the United States afford every convenience fat 
making numerous observations over an extensive district of 
country, and regular diaries of the weather have for some 
years past ioeen kept at most of them, the following tables have 
be«i prepared in the form that appears best calculated for re- 
ference, in order to preserve the Uicia thus collected. 

" The first twelve tables for eadi year give the mean of the 
observations at the several posts for each month, and the thir- 
teenth the mean for the whole year. The last, or general 
table, gives the average of alt the observauons at the several 
stations, and also the average for the several years, calculated 
in the manner hereafter stated. Should it be practicable to 
obtain nmilar observaUons for eight fur ten years, it is propoaed 
to collect, if posnble, such as may have been made at an early 
period after the settlement of the country, in order to asctrtain 
•what changes, if any, have taken place, either in the mean 
temperature, the range of the thermometer, the course of the 
winds, or tha weather in the Atlantic States. 

" The posts at which these observations were made are situ- 
ated between ZTST and 40>S& of north latitude, and be. 
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tween 6T* 04' and 95° 48' of longitude west from Greenwich j 
embracing an extent of 18° 42' of latitude, and ie8° 89' of loo^- 
tude. The elevation of the north-western or ioteiibr stations 
above those on the Atlantic coast has not been accurately as- 
certained. The followingi however, is believed to be near the 
truth. Fort Brady, situated at the outlet of Lake Superiw* 
is 695 feet above the level of tide water ; Fort Howard, at the 
eouthem extremity of Green Bay, which empties into Lake 
Michigan, 600 feet; Fort Crawford, at Praire du Chien, near 
the junction of (he Wisconsan and Mississippi rivers, 580 feet i 
Fort Snelling, near the junction of the St Peters and Missis- , 
Bippi rivers, 780 feet ; Council Bluffs, a few miles above the 
junction of the Platte and Missouri rivers, 800 feet. Baton 
Rouge, on the Mississippi, 120 miles above New Orleans, and 
Cantonment Jesup, near the Sabine river, 25 miles from Natdi* 
itoches, are in Louisiana; Cantomnent Clinch, near Pensaco- 
la. Cantonment Brooke, near Tampa Bay, and St Augustine, 
in Florida. Fort Moultrie is in the harbour of Charleston, 
South Carolina ; Fort Johnston near Smtthville, North Caro^ 
lina ; Fort Severn at Annapolis in Maryland ; Fort Mifflin in 
the Delaware, 6 miles below Philadelphia ; Fort Columbus in 
the harbour of New York ; Fort Wolcott in the harbour of 
Newport ; and Fort Sullivan near Eastport, in the State of 
Maine. The observations at the dty of Washing^n are in- 
troduced by way of comparison, as the latitude of this dty is 
very nearly- the same with that of the centj-e of the Mveral 
military posts. They were made by the Rev. Mr Little, by 
whcMn Uiey were very politely furnished for the present pur- 
pose. 

'* Although, from the circumstances under which th^e ob- 
servations were made at several of the posts, they may not be 
as accurate as could be wished, yet they are perhaps suffid- 
ently so for the purpose of general abstracts ; fw the mean of 
each month being deduced from 90, and of each year from 
1096 observations, occasional errors would not materially af- 
fect the general result. 

" The chief object at present being to record facts, the foU 
lowing remarks are premised merely for the convenience of 
those who may be curious in these matters without wislung 
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the trouble cf tedioui calcuJationa. In order to ascerttfin the 
mecDs fm the attvenH yean, as ^ven in the last table, the ex- 
trems >tations are taken, and oa many intenilediate ones, at the 
north and aouth respectively, as are found to be equi-distant 
from them, or newly bo. Thus in 189S, Fen Snelling is the 
extreme northern, and Cantonm«it Clinch the extreme Bouth- 
em post; Council Blufis is S°S8' south of the former, and 
Fort Johnston S° 36^ north of the latter, frc. The aggregate 
of these should give the mean of the centre of the district of 
tiountry in which the observations were made ; and the result 
appears to be near the truth. For the latitude of the city (4 
Washington is 88°fi3', and the average mean temp««ture is 
J(6^; the centre at the several staUons at which theae obser- 
vationi yaemade isin latitude 38° IS', and the average mean 
temperature is S6.fi2. In comparing the eastern and western 
posts, those in about the same latitude are of course taken ; 
tbns. Council Bluffs i* SU'IIB' west, and but 0°05' north of 
Fort Wolcott; Fort Snelling is S6°04' west, and but (TOSr 
Borth of Fort Sullivan. To prevent the conatant repetition 
of the terms east and west, the numbers only are stated ; it 
being always understood that the £rst relates to the east and 
the second to the west; thus, in January I8SS the means are 
•tated to be SS-SO and 16.S5, that is, S^.20 at the east, and 
16.SS at the west 

** In 1828 the a^regate mean temperature of the year was 
Ii7.06; the highest degree 108; the lowest — S9i and the range 
187. The proporticm of wmds was N. 5.07, S. \V. 4-95, 
N, W. *Ja6, S. 4.60, S. E. 8.39, W. 3.10, N. E. a67, E. 
1.71. The proportion of weather, fair 18.90, cloudy 5.03, 
TBJn 6£S, snow 0.85. At F<»t Sailing, the most northern 
station, the mean for the year was 44.S2; the highest degree 
9S, the lowest— S9, and the range 121. At Cantonment 
Clinch, the nwet southern station, the mean for the year was 
68.97, Uie highest d^p-ec 93i the lowest 20, and the range 73. 
On comparing the eastern and western posts, it appears that at 
the former the mean temperature of the mnter months is much 
higher, and that of the sununer months much lower than at 
the latter. Thus in January it is 82.20 and 16.3d, February 
mM and 8&40, Uardi SS^2 mi 41.10, April 49.31 and 
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4&53, May £5.31 and 62.60, June 62.63 and 72.10, July 

I 68.33 and 77.51, Auj^st 66.63 and 7fi.0S, September 68.64 

and 64.19, October 51.35 and 45.84, November 42.29 and 

< 33.96, December 29-65 and 80.09. During the nx winter 

months the means are 34.73 and 28,44; being €.26 higktr at 

[ the east, and during the summer months they are 69.76 and 

^ 66.33 ; being 6.67 loicer at the east than at the west ; making 

but a fractional di^rence for the year, which waa 47-24 at tb« 

' east, and 47.88 at the west' The highest d^rees w^re 8Ssnd 

' 108, the lowest — S and — 29, the ranges 07 aud 137 ; and it 

was greatest at the west, not only for the year, but also for 

erery month except July and August, when it waa about tb« 

' aame. The courK of die winds waa N. 3.64 and 6.08, N. W. 

' 6.S9 and 7.25. N. E. 1.91 and a08, E. 1.21 and a96, S. B. 

' 1T9 and 3.63. S. 604 and 304, S. W. 7.37 and 6.37, W. S^6 

' and 1.96. Weather, fair 18.34 and 19.75, cloudy 7.97 and 

' 4.17, rmo 4.00 and 4.33, snow 0.S4 and 2.16. Prevailing 

winds at the east, S. W. N. W. and S. at the west, N.W. 

S. W. and N. The proportion of fair weather and tain was 

nearly equal; of cloudy weather much more ; and of snow 

much kas, at tbe easL 

" Id 182S theaggr^Bte mran tempentan of tha year was 
£5.22; the hi^iest degree 100; the lowest — 38; and tha 
range ISa Tbe pwportion of winds was S. W. 7^2, N. E. 
4.84, S. £. 4.10, N. W. 3.86, S. 3.19, N. aifi, W. 2.39. 
£. L66. Weather, fair 16.46, cloudy &16, rain 6.98, 
' BDOw 1.77. At Fort Brady, the moat ncs'thom post, tbe 
' niean of tbe year was 39.66 ; tbe highest degree 90 ; the low- 
eat— 30; andtberange 120. AtCaotomnentCIind), themost 
I aouthem station, the mean wag 66.26 ; the hi^ieat degree 84;- 
ihe lowest 11 ; and the range 8S. On comparing the eastern 
with tbe western posts, the mean of the winter months tat this 
year also is Mgher, and of the summer months lower, at tbe 
aasl. Tbosm January His 24.12 and 21.06, February Sl.aO 
and 15.62, March 32.65 and S2.4Q, April 42.41 and 48JB2, 
If ay 61.19 and 67-02, June 64.60 and 72.50. July 66.76 and 
76.86, August 66.65 and 72-89, September 58.79 and 6ai4, 
October 49-92 and 49.12, November 36.79 and ^.67, Dcr 
ceaiber 32j06 and 23.77. Duriag the winter moeths tb« 
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meftDB are 3S.73 and 29-61, being 3.1S higher at tbe east.; and 
duriog tbe Bummer montbs S8.40 and 644£i, being 6.06 Zooier 
at the east The meaaB for the year are 45.50 and 47-03, 
being 1.5S higher at the west, where tbe winter was conapa- 
rativelj warmer than in 188S. Tbe highest d^recB were 9Q 
and 103, the loweit — 10 and —SO; the ranges 100 and 133. 
Course of the windsy N. 8 and 2.03, N. W. 7.50 and 2.79, ' 
N. E. 2.88 and 6.87, E. 1.24 and 1 .87, S. E. 1.83 and 2.23, 
S. 5.08 and 8.20. S. W. 5.95 and 9.50, W. 2.95 and 1.83. 
Weather, fur 15.12 and 18.41, cloudy 9.62 and 7.95, rain 
416 and 2.40, snow 1.50 and 1.58. Prevailing winds at the 
East N. W., S^ W. aid S. ; at the West S- W., N. E. and S. 
The proportion of fair weather was considerably less, of 
cloudy weather and rain con^der^y greater, at the east ; 
the proportion of snow about the same. 

In 1824 tbe aggregate mean temperature of the year was 
05.56; the highest degree 96; lowest — 83; and the range 1^9. 
The propwtion of winds, S. 5.83,. S. W. 4.78, N. W. 4.66, 
N. 3.85, S. E. 8.83, W- 3.40, N. E. 2.84, E. 1.79. The pro- 
portion of weather, fair 17.55, cloudy 5<03, rain 6.39, snow 
1 .49. At Fort Brady, the. most northern post, the mean tem- 
perature was 40.94 ; the highest d^;ree 89, tbe lowest — 33 ; 
and the nuige 122. At Cantonment CUnch, the most souUi- 
em station, the mean temperature was 69.10, highest degree 
96, lowest 24, range 71. On comparing the eastern and wesU 
em posts, the means for January were 27.22 and £5.82, Fe- 
iM-uory 26.62 and 22.70, March 33.46 and 28.45, April 44.12, 
and 44,78, May 50.61 and 58.13, June 60.77 and 66.28, 
July 67.49 and 7449, Augu&t 65.61 and 71.63, Septelnber 
60.44 and 62.00, October 49.96 and 46.91, Noxember 98.60 
and 3a28, December 32.41 and 26.53. Duriog the winter 
months the means were 34.69 and 30.11, being 4.58 lu^ur 
at the east; and during the summer months 68.17 and 63.92, 
b^g 475 lower at the east. The means tar the year 46.43 
and 46.51, a difference of but 0.08. The highest degrees 
were 86 and 103, the lowest — 19 and — '21, the range 106 and 
124. ConrseofthewiodE,N.3.16and4.4d,N.W.6.83and 
1.20, N. E. 2.68 and 6.70, E. 1.60 and 1.00, S.E. 1.70 and 
187, S. 428 and 6.78, S. W. 6.33 and 8.12, W. S.45 and 0.36. 
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Weather, fair 16.58 aod 18-04, cloudy 8.S0 and 7.04, rain 
4.70 and 8.88, snow 0.70 and 2.08. The prevtiiling winds at 
the east were N. W., S. W. and S. ; at the West S. W., S. 
and N. E. The proportion of fair weather was less, and of 
cloudy weather and rain greater, at the east, the proportion of 
snow much less. 

'* In 183d the aggregate mean temperature of the year was 
S8.27; the highest degree 102; the lowest — 25; and the range 
127. The proportion of winds, S. E. 5.52, N. W. 4.81, N.E. 
4.72, W. 3.24, N. 3.23, S. W. 3.09, S. 8.79, E. 1.45. The 
proportion of weather, fair 16.91, cloudy S.67, rain 6.49, 
snow 1.83. At Fort Brady, the mogt northern station, the 
mean f(^ the year was 40.60; highest degree 89 ; lowest— 25; 
range 114. At Cantonment Brooke, the most southern 'sta< 
tion, the mean for the year was 72.87 ; the highest d^ee 92 ; 
the lowest 40 ; range 52. On comparing the eastern and west- 
em posts, the means in January were 26.34 and 17.63, Febru- 
ary 27.67 and 29.58, March 36.89 and 38.31, April 4d.l2 
and 57.32, May 58.37 and 63.^4, June 65.04 and 71.86, July 
70.98 and 75.42, August 68.12 and 74.88, September 59.86 
and 63.60, October 51.94 and 50.S6, November 41.13 aiid 
38.50, December Sl.'iSS and 19.26. During the six winter 
months the means were 85.94 and 32.27, being 3.67 Mgher at 
the east; and during the summer mmiths 60.41 and 67.83^ 
being 7.42 lower at the east. The means for the year were 
48.17 aad SO.OS, being 1.88 warmer at the west ; the highest 
d^rees were 94> and 103, the lowest — S and — 25, th^'ranges 
99 and 137- The course of the winds was N. 2.91 and 4.03, 
N. W. 6.25 and 5.74, N. E. 3.50 and 2.16, E. l.gt and 1.50, . 
S. E. 1.62 and -4.58, S. 3.62 and 5.29, S. W. 7.8* and 4.37, 
W. 3.54 and 2.66. Weather, fair 16.53 and 16.26, cloudy 
9-62 and 6.62, rata 3.62 and 6.12, snow 0.60 and 1.41. Pre- 
▼wling winds at the East S. W., N. W. and S. ; at the W«t 
N. W., S. and S. E. The proportion of fur weather was 
about the same ; of cloudy considerably greater ; and of rain 
and snow much less, at the east. 

" By the last table il appears that the aggregate mean tem- 
perature was highest in 1825 and lowest in 1828, there being, 
however, l>ut a fractional difference between this and the fol- 
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lowing year. The average of tbq whole period is fi6.6S, b^ng 
about cac dsgne lower than at Bourdeauz in latitude 44° B(y. 
Tbe range was greatest in 1822 and 1883, and nearly equal.; 
and several degrees less in 1824 and 1825, being least iti the 
latter year. The N., N. W., W. and E. winds are .most uni- 
torm in the several years ; the rest are more variable. The 
prevailing winds are S. W., N. W., and S. R The propor- 
tion of fair weather was greatest in 1822, and least in 18^, 
whidi, however, differed but little from 1835. The proportitm 
of cloudy weatber, rain, and snow, is pretty equal, except tbtf 
there was much less snow in 18S2, The aggregate mean for 
thf whole period was, {w: 17.46, cloudy d.47, run 6.10, 
' snow 1.36. 

" In 18SS the mean temperature at the east and west was 
nearly equal. In 1833, 1.74 lower at the east, and but 0.8S 
lower at the west, than in the prpvtous year ; the winter being 
comparatively milder at the west In 1834, the mean tempe- 
rature was again nearly the same, but about one degree Iowa* 
than in 1823. In 183S, it was higher thao in any previous 
year, and 1.88 higher at the west, than at the east The ave- 
rage for the four years was 46.83 and 47-74, being 0.91 high- 
er at the west. In 1823 the range was 40° greater at tbe 
west; in 1828 it was 32° greater; in 1824, 19°; and in 1825, 
85°. The greatest proportion of fair veather, both at the east 
and west, was in 1833 ; with rather the most at the Vest. In 
183S there was much lees at the east,^ and sMoevhat less at 
the weflt, than in the former year. In 1834, there was rathw 
more at the east, and about the same at the west as in 1823; 
and in 1826 it was about the same at the east, and consider- 
ably less at the west, than in the previous yetu*. The -propor- 
tiixi of rain was nearly the seme at the east during the .four 
years, but somewhat less, in 1835. There was a great differ- 
ence at the west, being much greater in 1825, than in any 
other year, and much less in 18^ The proportion of snow 
was much the greatest at the east io 1838, and least in 1832; 
at the west it was greatest in 1832 and 1824, and least in 
1826. The average for the four years was, fair 16.64 an.il 
18.11, cloudy &86 and6.44, rain 4.12 and 4.04, snow 0.78 
and 2.05 ; being rather dhm^ fair, and less cloudy weather. 
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with about the sanw proportioa of rain, and much more enowi 
at the west. 

" The following table may serve to compare the aonual mean 

temperature at some of the military posts ia the Uoited States, 

with that at several places on the other side of the Atlantic, 

imd shows that it is considerably greater at the latter, and 

' espedally in the higher latitudes. 

MeuiTeiiip»- 



Petersburg, 


69° 56" 


Sff'WE: 


38-80 


Stockholm, 


m 20 


18 00 E. 


42 39 


Edinburgh, 


55 67 


3 00 W. 


47 70 


BerUu, 


6S 32 


13 31 £. 


49 00 


Leyden, 


62 10 


4 32 E. 


62 26 


London, 


61 31 




. 61 90 


Rouen, 


49 M 


1 00 W. 


61 00 


Paris, 


ta 60 


2 86 E. 


62 00 


Vienna, 


48 IS 


16 22 E. 


61 63 


Nantes,. 


47 13 


1 28 E. 


66 S3 


Poitiers, 


46 39 


30 E. 


63 80 


Port Brady, 


4«39 


84 43 W. 


41 37 


Padua, 


it »3 


12 OOE. 


62 20 


Fort.Snellisg, - . 


44 63 


93 08 W. 


46 00 


Bourdeaux, 


44 50 


26 W. 


67 60 


Fort Sullivan, - 


44 44 


67 04 W. 


42 44 


Fort Howard, 


44 4« 


87 00 W. 


44 50 


Marseilles, 


43 19 


6 S7 E. 


61 80 


Fort Crawford, - 


43 03 


90 63 W. 


46 62 


Fort Wolcott, 


41 30 


71 18 W. 


51 02 


Council Bluffs, - 


41 as 


95 43 W. 


50 82 


Pekin, 


39 54 


116 29 W. 


66 60 


Washington, 


88 6» 


76 66 ,W. 


66 66 


Algiers, 


36 49 


2 17 E. 


72 00 


Port Johnston, ' - 


34 00 


78 05 W. 


66 68 


Cantonment Clinch, 


30 94 


87 14 W. 


68 77 


Gland Cairo, 


30 OO 


31 23 E. 


73 00 


St Augustine, 


29 60 


81 27 W. 


72 23 



Fiom this it spears tlut in the higher latitudes the average 
di&renQe for the saoie d^ree of mean temperature is I4° 30*, 
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and in the lower ones 7° Sff, cfae mean of which is 11°. Tbus 
the mean temperature at Stockholm, in latitude 59° SO', is 
about the same as at Fort SuIlivaD, tu latitude 44°41' ; while 
that at Rouen, in latitude 49° S6', is about the same as U 
Fort Wolcott, in latitude 41" StK; and at St Augustine, in la- 
titude 89* SO' it ia but 0.77 lower than at Grand Cwro, in la- 
titude 30"." 

Jos. LOTELL. 



Before we proceed to give the general abstract of all the ob- 
Eervations at the different stations, we shall give the situatira 
and elevation of the places of observation, so far as they have 
been determined. 





V.\M. 


W.Long. 




Fort Bntdy, 


4S-S» 


84»43- 


595 


Fort Snelling, 


- MS3 


93 08 




Fort Sullivan, 


44, U 


67 04 




Port Howard, 


U 40 


87 


600 


Fort Crawford, 


43 03 


90 53 


580 


Fon Wolcott, 


« 30 


71 18 





Council Bluffs, 


« 25 


95 43 


800 


Fort Columbus, - 


m 2 


74 02 





Fort Mifflin, 


39 S 


75 12 





Fort Seveni, 


38 58 


76 27 






38 53 


76 55 




Fort Johnston, 


34 o' 


78 05 




Fon Moultrie, 


32 42 


79 56 





Cant. Jesup, 


31 30 


93 17 




Baton Rouge, 


30 26 


91 18 




Cant. Clinch, 


SO 24 


87 14 




St Augustine, 


29 50 


81 27 




Cant. Brooke, 


27 57 


82 35 





The general results of all the meteorolo^cal observatioiB 
are given in three tables : — 

The following table contains the temperature at T*" *. ii. 
S* p. M., and 9* F. M., — the mean annual temperature,— the 
maximum, — minimum and range on an average 6f ^ree yean- 
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Plauji or Ob«erntioii. 



' MUitary Posts oftlu Uniied States. 

General Annual RemUafor 1823-4-5. 
Thebhometeh- 

Meac Temperature. %t i, t i 





™. «. -». 8,5 


SS: 


il % 


Fort Brady, 


36.69 «06 38.38 41.37 


90 —S3 123 


Fort Snelliog, 


89.96 5S.31 12.70 45.00 


96 - 


-29 125 


Fort SuUivan, 


38.26 49.S1 39.66 42.44 


94 - 


-19 113 


Fort Howard, 


37.81 62.98 42.71 44.50 • 


100 —38 138 


Fort Crawford, 


39.06 5392 43.58 .45.63 


ge- 


-28 134 


Fort Wolcott, 


48.54 S&,'!9 48.14 51.02 


es - 


- 1 89 


CounciJ Bkffj, 


44.22 60.14 48.11 50.82 108 - 


-21 129 


Fort Columbus, 


48.37 59.77 60.34 62.82 


104 ■ 


- 3 107 


Fort Mifflin, 


61.68 68.31 50.86 56.28 


96 


6 90 


Fort Severn, 


63.40 62.11 66.70 57.40 


93 


8 84 


Washington, 


52.23 62.18 65.65 56.56 


95 


10 85 


Fort Johnston, 


6308 69.38 66.68 66.68 


92 


26 66 


Fort Moultrie, 


61.93 67.81 63.75 64.49 


92 


19 73 


Cant Jesiip, 


61.83 74.89 68.22 68.31 


97, 


7 90 


Baton Rouge, 


6237 74.54 66.82 68.07 


99 


18 81 


Cant. Clinch, 


64.43 74.12 67.77 68.'77 


96 


U 84 


St. Augustine, 


70.94 74.46 71.29 72.23 


94 


42 52 


Cant. Brooke, 


68.64 79.06 6942 72.37 


92 


40 52 



1822 62.26 68.47 55.48 67.Q6 108 —29 137 
'*'"■"«'' j^J 1823 61.26 6a.68 58.72 66.22 100 —38 138 
Ljr' 11824 61.27 61.22 53.90 55.66 96—33 129 

1825 54.48 63.66 66.78 68.27 i02 —36 127 
Average, 62^1 62.24 6197 66.62 108 —38 146 



The following taUe shows the state of. the winds, the whole 
numbers in each column being the number of days in the 
month of 30 days that the wind blows from any particular 
- quarter. 
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*78 Meteorobgiail Regijierjor 1828-4-S, kept at the 

Gtntnd Annual ReiuHafor 1823-4-£. 

_ N. N.W. N.K. E. S.E. S. 8.W. W, A 

««»" of Obiemtkn. g * 

Dsyi Doyi, Dayi. Days. Dsy* D»ti. D«yi. Day*. £''* 

Fort Bmdy, 1.74 1.77 l.OS a84 7.24 2.60 8.27 8.S4 W. 

Port Snelling, S.88 7.13 2.3S 1.16 4.02 6.52 6.05 3.S1 N.W. 

Fort Sullivan, a26 6.89 2.04 2.08 0.79 7.02 3.68 4.77 S. 

Port Ho»atd, 0.70 0.70 11.62 0.19 0.08 0.S9 16.04 0.78 S.W. 

Fo« Crawford, 5.68 7.12 1.04 0.29 4.12 6.70 a04 1.58 N.W. 

Port Wolcott, 3.04 6.64 3.37 0.66 2.68 2.00 10.06 1.88 S.W. 

CouncU B\\iSt, 6.89 4.52 2.12 1.83 4.02 7.39 3.06 1.60 S. 

Port Columbus, 0.78 9.02 3.49 0.87 4.04 3.91 6.29 2.06 N.W. 

Port Mifflin, 0.60 6.37 4.64 0.74 6.20 1.24 8.20 2.62 S.W. 

Fort Serem, 3.08 6.00 4.00 2.00 3.33 6.91 2.16 2.33 S. 

Washington, 2.68 7.47 4.97 1.05 3.19 2.66 7.63 0.74 S.W. 

Port Johnston, £79 3.29 1.31 1.60 0.64 8.97 1.56 4.24 S. 

Port Moultrie, 1.78 1.15 6.86 3.80 6.69 5.07 4.41 1.73 N.E. 

Cant. Jesup, 8.38 2.99 4.38 3.80 7.06 3.28 4.65 1.97 S.E. 

3atan Rouge, 4.58 3.00 2.60 2.67 5.00 4.84 4.76 3.08 S.E. 

Cant. Clinch, 3.06 4.10 4.13 1.47 7.11 2.06 8.67 0.80 S.W. 

St Augustine, 1.08 2.91 12:50 1.76 7.60 0.76 2.60 1.41 N.E. 

Cant. Brooke, 0.16 4.00 7.08 300 4.68 2.83 &26 2.60 N.E. 

18226.07 493 267 1.71 339 4.60 4.96 310 N. 

^"""W'j 1823 3.16 a86 4.84 1.65 4.10 3.19 7.22 2Ji9 S.W. 

tk«.m,l.j ,jj4 3 85 jg5 284 13 jgg 5J3 ^,g ^^ g 

' 18253.23 4.81 4.72 1.45 6.52 2.79 3.09 324 S.E. 
Average, 3.82 4.56 3.77 1.66 4.21 3.98 5.00 3.01 S.W. 



The following table shows the average state of the weather 
during all the years of observation, the numbers representing 
the days and decimals of a day in the months of 30 days that 
were./i»r, &c. 
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MUiiary Pottt of tin United StaUa. 
Cknerai Atmuai RenlU for 181^-4^. 





WiAinaa. 










FBI. 


cloiMlr. 


ma. 


SdoW. 


h 


FUcdofOtMerntion. 












D.,» 


D.y,. 


Daj.. 


Daji. 


Fort Brady, 


laao 


S.27 


im 


ft02 


Pair. 


Fort Snelling, 


16.94 


6.60 


6.77 


3.22 


Fair. 


Fort Sullivan, 


17.91 


9.39 


2.31 


0.81 


Fair. 


Fort Howard, 


16.17 


7.98 


1.66 


2.12 


Fair. 


Fort Crawford, 


laso 


6J89 


a87 


1.S3 


Fair. 


Fort Wolcott, 


16.31 


8.16 


6.91 


1.02 


Pair. 


Couocil Bluffs, 


19.68 


6.61 


2.96 


1.35 


Pair. 


Fort Columbus, 


20.11 


3.66 


6.17 


0.98 


Fair. 


Fort Mifflin, 


21.20 


6.12 


6.20 


0.11 


Fair. 


Fort Severn, 


1967 


1.60 


6.08 


1.17 


Fair. 




17.30 


6.06 


6.11 


0.63 


Fair. 


Fort Johnston, 


16.87 


7.60 


6.86 


0.12 


Pair. 


Fort Moultrie, 


22.89 


S.18 


6.00- 


0.03 


Pair. 


Cant. Jesup, 


ia68 


1.19 


'7.26 


0.06 


Pair. 


Baton Rouge, 


20.16 


1.08 


fi.l6 




Pair. 


Cant. Clincb, 


18.69 


2.27 


9.46 


. 


Pair. 


St Augustine, 


20.66 


8.91 


6.83 


. 


Fair. 


Cant. Brooke, 


18.16 


8.91 


a33 


- 


Pair. 


,1822 


18.90 


6.03 


6.63 


0.86 


Pair. 


Jim^ oft 1823 


16.18 


6.16 


698 


1.7T 


Fair. 


„J, P82* 


17.5S- 


6.03 


6.29 


1.19 


Pair. 


*""■ I 1825 


lft91 


6.67 


6.49 


1.32 


Fair. 



Avenge, 17.46 5.47 6.10 1.3d Fair. 

The thenuometrical observations recco^ed in the preceding 
tables were made at three different boura of each day, nunely, 
7" A. H., i*^ r. u., and 9^ f. u, (he hours recQmin»ided Igr Pro- 
cessor Dewey of WilUanubHi, in the United States, ^ving, by 
taking th^ mean, the mean daily tempaature throughout the 
year. According to the hourly meteorological observations 
made at X^nth^Fort, (see this JottnuU, vol. v. No. ix. p. 18,) 
the mean of the hours?, 2, and 9, selected by Professor Dewey, 
is about thr^ quarterB <^ a degree above the true mean of the 
day ; and though the observations upon which professor Dewey 
proceeded were made in America, yet, as they were not made for 
a whole year, we may be allowed to place more confidence in the 
L^th results ; and fiar this reason to conclude that all the ag- 
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380 Mr Tbrelkeld*s ThermometrictU ObHrvalions 

gregate mean tenperaturea in the preceding table should be 
diminbhed by about |tbs of a degree. 

By exaniiDing the preceding obBervations, it appears that 
at alt the atatioTu the time of the evening at which the mean 
temperature occur* is before 9* p. m, end aJUr 7" a. m. 

If we oompute the mean temperature of a poiat correspond- 
ing with the mean positioD of all the above stations by means 
of Dr Brewster's General Formula for the Western Hemi- 
sphere of the globe, we shall have 

Mean temperature by Formula, - Sl^SO 

Bo. observed, - - 56 5S 

Difference, - - 1°72 

The observed mean temperature ought, from what has been 
above stated, to be diminished about Jths of a degree ; and it 
requires also to be increased, in order to reduce the mean tem- 
perature of the e]^vated stations to the level of the sea; but as 
the elevations of several of the stations are not known, it is out 
of our power to apply the requisite correction. 

Aai, XII. — Thertnometrical Ohservationt made at Raialea, 
one cf the Socie^ lakmds, m 1833. By the Bev. L. E. 
. Thbblksld.* 

The following series of very valuable observations were made 
in 18^3, by the Rev. L. E. Threlkeld, one of the missionaries 
at Bfuatea or Ulietea, one of the Sodety Islands. It is a- 
tuated in west long. 151''30', and south latitude J&W. 

The Ude at Haiatea, which rises about two feet, is never at any 
time.affected by themoon, and is always highest at IS o'clock. 

Although the quantity of nun which fell in this island was 
not measured, yet the number of nuny days is marked in the 
Journal, and are as follows : — 

Jimuary, 18 May 

February, 20 June, 

March, 90 July, 

April, 21 August, 

Number of rainy days, 822 
■ Tbe Editor bu been indebted for ibeHeobco^^oiu to James Doolop, Eb^ 
t Fnim the SSd till tbe Slst of July no account of the rain; daps was kept 



L8 September, 


SO 


3 October, 


X» 


Sf November, 


fIS 


IS December, 


iS 



made at Raiatea, one qfthe SodeU/ Istandi. ' 281 

The following table shows the mean temperature of the different 
moDths of 18S2, by monung, ooon, and evening observations : 



i8sa. 


Mmlflt 


NOOD. 


Etming. 


January, 


74".7 


82°. 


79°.S 


February, 


- 79 .2 • 


82.6 


80.2 


March, 


79 


83.4 


80.3 


April, 


77.3 


82.4 


78.6 


May, . 


76.6 


80.8 


77.8 


June, 


- 79.3 


79.6 


76.3 


July. 


73.8 


78.3 


75 


August, 


75.9 


80.1 


77.5 


Septemlier, 


IB.* 


80 


76.9 


October, " - 


76.1 


80.2 


77.6 


November, 


- 75.6 


81 


76 


December, 


76.3 


81.6 


79.7 



Mean, 76°.6 81°.O0 7T,9i 

Mean annual temperature for 1823 by the table, 78°S1. 
It is obvious, however, that, as there was no night observa- 
tions to balance those made at noou, we must reject the ndon 
observations, in order to obtain the correct mean temperature. ' 
We shall thus obt^n, — 

Mean temperature for I8SB, - - IG'.TJ 

Mean temperature calculated by Dr Brewster's 

General formula, - - - 76 .11 

Error of the formula, 0°.66 
The above result gives for the temperature of the equator 
80^.14 differing only 0.3 from the measure obtained in No. 
XT. p. 67. 

In the 10th Number of this Journal, p. 870» we have (pven 
the mean temperature of Hawu, one of Uie Suidwich Islands, - 
^ utuated nearly in the same longitude, viz. in 155g° (west 
long.,) and in a parallel of latitude a httle more north than 
that of JEUiatea is south of the equator, as ascertained by 
the American Missionaries in 18SS. The mean temperature ' 
of Hawai was 75**.] 9, the temperature calculated by the For- 
muU 74*'.77, giving an error of only 0°.33. Hence we may 
ctmclude that the formula represents very accurately the meui 
temperature of that part of the globe. 
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S8S ' Mr Tregaskb on the ISaaticJhive of Vapour. 

Art. XIII.— JVctfktf om theJUatiic Force tf Vapour. By Ri. 
cHAftv Treoaskis, £sq. Communicated by the Author. 

1 H£ freeziOg point being isero, call the temperature aa<I tbe 
force at any given distance above it — unity. Raise tbe tem- 
perature iVoin that point, till thefoFce be doubled, and it will be 
' found that Jtb only is added to the temperature. Here the 
temperature is IJth ; the force 8. And hence IJtb, or 1.2 
(not 14 reduced to 1 .3, as printed on page 69 of the last Num- 
ber,) is the ratio of temperature, 3 the ratio of force. 

That this law contiuues in operation irorn 15 to 240 Inches 
of mercury, appears from the following table ■■^ 

The force of steam at various temperatures in iDches of 
meroury. 

Br EiPBRiKKNT. Bt Calcdxation. 

18S° IS BeUncourt, 1 iwk i«9o ik 

16.86 Dalton, J ^^ ^^^ 1^ 

S13 80 Atmospheric pressure, 180 £18 30 

348.6 60.40 Ure, - 216 348 60 

290 120.16 Ure, 1 „„„ „, „ .,_ 

293 120 Southe^^ | ««9-« ^^^ 1?0 

34a6 3W Southern, - 311.04 343.04 240 

The experiments in Article X. of the last Number did not 
appear on tbe same page with the calculatirai. This circum- 
stance, which made the comparison difficult, together witb an 
error of the press noticed above, which rendered that pa^ (rf 
the article obscure, will, it is hoped, be accepted as an eu- 
logy for introducing the subject again. 

A*T. XIV — Deacr^Honqfsome remarkable NetnticeandClu*. 
tera of Stars m the Souihem Hemisphere, observed at Pa- 
ramatta m New South Wdles.^ By James Ditklop, Esq. 
Thb following nebuliE and clusters of stars in the southern 
h^iqihere were observed by me at iny bouse in Paramatta, 
■■ This u an abstract of Mr Dnnlop's large and valnable Catalogoe 
pnUUhcd in du i>Aii. Ttoku. 1888, p. 113. It ii Ulnstnud bf aeven 
Urge Plates, which it is impoesibb to ccpy inU) « ^mmui. 
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Mr Buolop's Catalogue t^NeU^t Sfc. 9183 

utuiUed «bcRit 6* of a degree BoiUh aod about 1'.78 of time 
east of tbe Brisbane Obserratwy. The obflerratiotu were 
made in the open iur, with anexc^ent nine-feet reflecting te- 
lescope, die dear aperture of the large mirror being nine 
inches. This telescc^ was occasbnally fitted up as a meri- 
dian telescope, with a strong iron axis finnly attached to the 
lower side of the tube nearly opporite the cell of the large mitv 
ror, and the ends of the axis rested in brass Y*s, which were 
screwed to blocks of wood let into the ground about 16 
inches, and projecting about 4 inches above the ground ; one 
end of the axis.carried a brass semicircle divided into half de- 
grees, and read off by a vernier to minutes. Tlie poution and 
index error of the instrument were ascertained by the passage 
of known stars. The eye end of the telescope' was r^ted or 
lowered by a cord over a pulley attached to a strong wood^i 
post let into the ground about two feet : with this apparatus I 
have observed a sweep of oght or ten d^rees in breadth with 
very httle deviation of the instrument firom the plane of the 
meridian, and the tremor was very little even with a cfxi«dera- 
ble magnifying power. I made.drawing8 or representations of 
a great number of the nebube oaA clusters at the time of ob- 
aervaUon, several of which are annexed to this paper ; and also 
very correct drawings of the Nebulee major and minor, to- 
gether with a representation of the milky nebulonty surround- 
ing the star n Robur Caroli. The places of the small stars in 
the Nebule major and minor, and also those accompanying 
the n Robur Caroli, I ascertained by the mural circle in the 
year 1826, at whidi time I was preparing to commence a ge- 
neral survey of the southern hemispbere. These stars being 
laid doirn upon the chart, enabled me to delineate the nebulo- 
sity very accurately. 

The nebulse are arranged in the order of their south polar 
distances to the nearest minute for 18S7, and in zcmes for each 
degree in the <»der of their right ascenaon. The column <bi 
the right hand shows tbe number of rimes the object has been 
observed. 

The reductions and arrangement have been principally made 
rinoe my return to Europe ; and I trust this catalogue of tbe 
nebulie will be found an acceptable addition to that knowledge 
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which' the Brisbsne Obserrotory hsa been the means of putting 
the world id posaesaioD of, respectmg that important and hi- 
therto but litUe known portion f£ the heavens. ' 

Mr Dunlop then proceeds to gae his observations in detul 
on no fewer than 6S9 different nebulse ; but as it is ImposuUe 
in a work like this to reprint bo large a catalogue, we have se- 
lected the most curious and interesting nebulfe, and those 
which are most likely to attract the notice of the phitos<^>ber 
in his speculations on the construction of the heavens. 

No. 18. n. Asc. 0" 16» »8'. S. Pol. Dist. 16° 59'. 
47 Toucan, Bode. 

This is a beaudful large round nebula, about S diameter, 
very gradually condensed to the centre. This beaudful globe 
of light is easily resolvable into stars of a dusky colour. The 
compresraon to the centre' is very great, and the stars are oon- 
uderably scattered south preceding and ntnth following. — 
No. 62. B. Asc. 0" 67" 33'. S. Pol. Dist. 18° Iff. 

A beautiful bright round nebula, about 41 ^ameter, exceed- 
ingly condensed. This is a good representation of the 9A of 
the Connaissance des Terns in figure, colour, and distance ; it 
is but a very little ea^ei' resolved, rather a brighter white, and 
perhaps more compact and globular. This is a beautiful 
globe of white light ; resolvable ; the stars are very little scau 
tered. 

No. 67. R. Asc. 12" 11" *•. S. Pol, Dist 18° fiV. 

A star of the 6th magnitude, with a beautiful well-defined 
milky ray proceeding frmn it south following ; the ray is co* 
nical, and the star appears in the point of the cone, and the 
broad or south following extremity is circular, or rounded oS. 
The ray is about 7' in length and nearly 2* ia breadth at the 
broadest part, near the southern extremity. With the swee^ 
ing power this appears like a star with a very funt milky ray 
south following, the ray gradually spreading in breadth from 
the star, and rounded off at the broader end. But with a 
higher power it is not a star with a ray, but a very faint nebu* 
la, and the star is not involved or connected with it : I should 
G^l it a very faint nebula of a long oval ^pe, the smaller end 
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Clusters of Stars in the Southern Hemisphere. 265 

towards the star ; tbis is eonly resolvable into extremely mi- 
nute points or stars, but I cannot discover the slightest indica- 
tions of attraction or condensation towards any part oP it. I 
certunly had not the least suspiaoa'of this object being resol- 
vable when I discovered it with the sweeping power, nor even 
when I exatnined it a second time ; it is a beautjful object, of 
a uniform faint light. 

No. 107. H. Asc. 6" 52" 20'. S. Pol. Dist. IST 46'. , 
A very pretty double nebula, with a star in the preceding 
side of the largest, and a very small star in the south margin 
of the smallest nebula. 

No. 142. R. Asc. 5" 39" 30'. S. Pol. Dist. 20° iiy. 

30 Dorados, Bode 
Is a pretty large ill-defined nebula, of an irregular branch- 
ed figure, with a pretty bright small star in the south side <^ 
the centre, which ^ves it the appearance of a nucleus. This 
is resolvable into very minute stars. 

N.B. The 30 DoradQs is surrounded by a number of 
nebulffi of considerable magnitudes, nine or ten in number, 
with the 30 Doradus in the centre. 

No. 162. R. Asc. 6" 43" 60'. S, Pol. Dist. 20° 1'. 
A cluster of six or seven small nebulae, forming a square 
figure 5' or 6' diameter, with several minute stars mixt. This 
is a very pretty group of nebulse. 

No. 164. n. Asc. IS*" 49"= 0'. S. Pol. Dist. 20" &. 
12 Muscse, Bode. 
This is a pretty bright round nebula, about 4* diameter, 
moderately condensed to the centre. This, with the' sweeping 
power, has the appearance of agki^ of nebulous matter with 
very small Btars in the north followingmargin. But with a power 
sufficient to resolve it, the globular appearance vanishes in a 
very considerable degree ; and the brightest and most conden- 
sed part is to the preceding ude of the centre, with the stars 
considerably scattered on the north following side. Kesolvm- 
ble into stars of mixt small magnitudes. A small nebula pre- 
cedes this. 

No. 175. R. Asc. 5" 22" 7'. S. Pol. Dist. 21° &y. 
A pretty large rather faint nebula, about 5' diameter, iire. 



_iv,Goog[c 



288 Mr-Duitlop's CaUlo^ of NAiAb and 

gular figurei portly resectable into stars of mixt mi^ratndes. 
The nebulous matter has several seats of attractioo, or rather 
it is a bluster of small iwbuls with strong nebulosity comnmi 
to all. 

No. 198. R. Asc. 6" 6» 27* S. Pol. Dist. 21" i!?. 

A pretty strmg ray of nebula following a small star ; but 
the small star is not inrolTed. The ray is about 3* long and 
50* broad, with a bright point or nucteus near tbe pj-eceding 
extr«nity. 

No. 366. H. Asc 11" ■«)■= 9*. S. Pol. Dist. 26° 8". 

A very small nebula, very bright immediately at the centre; 
the bright point Is nearly equal in brightness to one of the mi- 
nute stars north of the nebula. I do not think the Ini^t 
point is a stio', but a very highly condensed nucleus, surround- 
ed by a faint cbeveluK, not laors tbm 10* diameter. AoMber 
^jry mioDtb nebula precedes this. 

Na 271. R. Asc. 11" Up 36'. S. Pol. Dist. S7''28'. 

A rather bright nebula, about Sl\' or S' long and 1' broad, 
ifl the form of, a erescent, the conrei side preceding ; do ccm- 
densation of the nebulous matter towards any point. This is 
easily resolvable into many stars of some considerable magni- 
tude, arranged in pretty regular lines, with the nebula remain- 
ing, which is also resolvable into extremely minute stars. This 
■is probably two clusters in the same line. 

No- 2T8. H. Asc. 16" 19° 7*. S. Pol. Dist 27° 18'. 

A pretty well-defined small ne^tula, extending m tbe parallel 
of the equator, rather a little south preceding, and north fol- 
lowing, aboijt li' long, and 25* broad; with a star of the 11th 
or ISth magnitude in the centre. The nebuU is nearly equally 
bright, and the star is in the centre. 

No. 389. R. Asc. U" 29- 20*. S. Pol. Dist. 29* 1 6- 
A jHvtty large clast»' of stars' of mixt magnitudes, abcmt 
lO* diameter. The greater number of the stars are of a pale 
white colour. There is a red star near the preceding side; 
another of the same aze and colour near the following side ; 
another small red star near the centre ; and a. yeUow star new 
the south following extremity, all in the cluster. 

No. 295. R. Asc. 18" S*" >. S. Pbl. Mst 29° 45'. 
A pretty large and very bright nebula, 5' or 6' diameter. 
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irr^ular round figure, eonly resolved into a chiMw of small 
Btars, exceedingly compressed at the centre. The~ bright part 
of the centre is occasoned by a group of stars of some consi- 
derable magnitude when compared with ' those of the nebula. 
I am inclined to think that this may he two clustera in the 
same Ime ; the bright part is a little south of the centre of the 
laTf^ nebula. 

No. 309. R. Abc. 10" SB". 0'. S. Pol. Dist 31° 13'. 

ti Roboris Caroh, Bode. 
Is 8 hright star of the 8d magnitude, surrounded by,a mul- 
titude of small stars, and pretty strong nebulosity ; very ^mi- 
lar in its nature to that in Orion, but not so bright. The ne- 
bulonty is pretty strongly marked ; that on the south side is 
very unequal in brightnefls, and the different pdrtioos of the 
nebulosity are completely detached, as repres^ited in the fi^re. 
There is much nebulomty in this place, and very much exten- 
sive nebulouty throughout the Robur Caroli, which is also 
very rich in small stars- 
No. Sli. R. Asc 12" 60° 30*. ' S. Pol. Dist. 31° 16'. 
A very faint pretty large nebula, ahout ff or 8' diameter, 
round figure, resolvable into very minute stars. Several stturs 
of some considerable magnitude appear scattered among the 
minute stars of the nebula, but they are only the omtinuation 
of a branch of small stars which run over the place where the 
nebula is; the stars in the-nebula are very gradually, but not 
much, ccanpressed to the centre. 

No. 333. R. Asc 10" lO" 6'. S. Pol. Dist. S3P 57'. 
A very ftuint ray of nebula, about S" broad, and e'er 7' long, 
joining two small stars at the south following extremity, which 
are very slightly involved, but their lustre is not diminished 
from that of umilar small stars in the field." The north e^ 
tremity aiao joins a group of small stars, but they are not in- 
volved. 

No. 367. R. Asc 14" IS-. 0'. S. Pol. Dbt. 36° 17'. 
A very extensive clust^* of stars of mixed small magni- 
tudes ; the stars appear to he either congr^ting together m 
different parts of the cluster, or breaking up ; there are seve- 
ral groups already formed, the whole cluster is composed of 
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liBH of stin, but no general attraction towards aay particular 
point.- 

No. 366. R. Asc. 17" 27" IC. S. Pol. Dist. 36° 25'. 

A pretty large nebula, extended nearly in, the parallel of 
the equator, bri^test and broadest in the middle ; a gniup <^ 
very small stars in the middle ^ve it the appeatauce of a nu- 
cleus, but they are not connected with the nebula, but are ra- 
mitar to other small stars in this place, which are arranged in 
groups, ^he nebula is resolvable into stars. ' 

No.- 888. R. Asc. 18" 36" ff. S. Pol. Dist 39° 3ar. 

A bright exceedingly well-defined rather elliptical nebula, 
about 1' diameter, exceedingly ctMideused almost to the very 
edge, and gradually a little brighter to the centre. This is 
about 6' north of M Centauri. — I have strong sus[»(^n that 
this is resolvable into stars. 

No. 889. R. Asc. 16" 16" Si*. S. Pol. Dist 39° 5^. 

A very fine round pretty bright nebula, about 8' diameter, 
gradually brighter towards the centre, and well-defined at the 
mar^n : this is resolvable. With a power of 260 it bos a 
beautiful globular appearance. The stars are considerably 
scattered on the south side. 

No. 408. R. Asc. 0^ 47- 35'. S. Pol. Dist. 41° SS". 

A pretty large rather ill-defined nebula, of a round 6gUFe, 
will) a bright point, or small nucleus near the centre; the ne-' 
bula is extremely faint almost to the very centre. There is a 
star of the 8th or 9th magnitude near the south preceding ode, 
but not involved. 

No. 411. R. Asc. 12^ 55" 80*. S. Pol. Dist. 41° 81'. 

A beautiful long nebula, about 10* long, and 9! broad, form- 
ing an angle with the meridian, about 30° south preceding and 
north fMlowin^; the brightest and broadest part is rather 
nearer the south preceding extremity than the centre, and it 
gradually diminishes in breadth and brightness towards the 
extremities, but the breadth is much better defined than the 
length. A small st^ near the north, and a smaller star near 
tfae south extremity, but neither of them is involved in the ne. 
bula. I have strong suspicions that this nebula is resolvable 
into stars, with very slight compression towards the centre. 
I have no 'doubt but it is resolvable. I can see the stars. 
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tbfij are Bwraly poinU- This is SotUj fttllowing tlie 1 at g C^ 
tauri. ^ 

No. «0. H-ABq. 13^16-0^. p..P«I. Pist. 43*^. 
. « CentHuri (Bodp) 
laa besuttful la^ bi^ght ruMod Vpbmlo, about Iff or 1 S* cUa- 
meter, easilj jeaplvabla to tbe T«ry c^tKi H is a beautiful globe 
of etars very gradually and modiKat^Ijy qompresset^ to. the cen- 
tre ; the htmn are rather acsCteced ]pirec^)ng and, folkiring, and 
the greatest: cofiilenBatioA M rathfir nor^ of the centre; thie 
stars are of slightly mixed magnitudes^ t>f a. white colour- 
This IB tbe largest bnght nebula io the sffutttem hesaisphere. 
No. 4*6. E. Aw, U^ *» fifi'. S- Vol UauU" 2V. 

A very ninute antx in the pentre of a atnall round nebula, 
about Ifi' diwD«ter; tbia hAs vecy niDcb the appewftOce rf » 
ffitall stflr ai^Tounded by an atwospbere. - Tbere: m a Bimilar 
anaU star oe«r the following margin,, not iflYolved. 
' . Na 457. a. A» IT* 88" 40-. S. Pol. Oist, 46° S2'. 

A beautiful round nebula, about 5' diameter, with a bright 
round Velt-defised disc or nudeup, about 15" diai^fiieter, exact- 
ly in tbe cetit^ti this baa the ^ppearanqeof a'plaq«t uirro'und- 
fid by «n wtrewely faint fluted atmosphere ; ther? i« a sat^ 
Um involved ta the faint atmoEphere ; the atmosf^re i^ ft 
■least & diameter. 

No. 47a R. A80. 17" 5^" 1*. S. PoL Di»t. 46° 22. 

A very l^gfat round highly condensed uebulAi vhpi^t ^ difb- 
Hietori I ioa liescdiVe a «an^derable portiiui i^ou^d tb^ V^P»» 
but the DQiniH«^«a is ao ^rat near the centre) thM i:^ would 
reqiure a very high power, as well as light, to s^i^tfte 4w 
stars ; the stars are rather dqaky. 

N6. 482; R. Aac Iff- H" W. S. Pol. Dist. 47" 45'. 

A rwy: singular dotdile eebula, about 3^' Iw^ and 1' broad, 
a little unequal i tbcre Is a pretty bright mifiM st^r in tbf 
south eati«B]ity of tbe southemoMst of tbe two^ rewuibliqg » 
bnght-iuiBlem: the northern aud rather smaller nebitU is faint 
in the middle, and faas the appearance of a condensivtitia of th? 
nelmloua mattee near each extrenuty. These two nebulas are 
completely' distinct ficom each other, and no conneclioo of the 
Dcbliloua matten bctmen th^B. . There is a very minute star 
io tbe dark spabe between the pc«ceding extranities of the 

VOL. X. NO. II. APaiL 1829. i 

L:,.i,-z__iv,GoOg[c 



290 Mr DuDlcip*s CatdU^ue of Nelndm amd 

nebula; tb^ are ^tended in the parallel of the equator 
nearly. 

Na 486. R. Asc 18* 89- iW: S. Pel Dist Vt° 44'. 

A very nngular body reseinbliDg a star, with a very funt dU 
luted atmosphere, 8* or 10* diameter ; it k paler than a star 
of the same magnitude, and precedes a pretty Inight star. 
No. 601. R. Asc. 17" 87-" iS*. S. Pol. Dist- 48» 41'. ■ 

Two Tery small stars, with a small nebula between tbem ; 
both the stars are involved in the nebula, but the'oebula is Dot 
in a line -between the stars. 

No. 507. R. Asc 0" 6° CO-. S. Pol. Dist. 49° S». 

A beautiful long nebula, about W in Imgtb ; pontion north 
preceding, and south following, a little biigfater towards the 
middle, but extremely faint and diluted to the extremities. I 
see several minute points or stars in it, as it were through die 
nebula: the nebulous matter of the south extremity is ex^- 
tremely rare, and of a delicate bluish hue. This is a beauti- 
ful object. 

Na 508. R. Asc. S" 7° O". S. Pol. IMsL 48° 46'. 

An exceedingly bright, round, well-defined nebula, about 1^' 
diameter, exceedingly cmdensed, almost to the very maj'gin. 
This is the brightest small nebula that I have seen. I tried 
several magnifying powers on this beautiful globe ; a coacdder»> 
ble portion round the margin is resolvable, but the compres- 
non to the centre is ao great, that 1 cannot reasonably expect 
to separate the stars. I compared this with the 68 Conn, des 
Terns, and this nebula greatly exceeds the 68 in condensation 
and brightness. ' ' 

No. 664. , R. Asc. 9" 8» 17*. S. Pol. Dist. 53°. 63-. 

A pretty large faint nebula of a round figure, 6' or 8^ dia- 
meter ; the nebulosity is f^otly diffused to a considerable ex- 
tra!. There is a small nebula in the north preceding side, 
which is probably a condrasadon of the faint difiiised n^ulous 
matter ; the large nebula is resolvable into stars with hebula 
r^nuning. 

No. 578. R. Asc. 18'' W 16*. S. Pol. DisL 58° 10'. 

A beautifiil bright round nebula, about 3|' diameter, mo< 
derately and gradually condensed to the centre. This is re- 
solvable. The moderate condensation, and the bluish colour 
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of the Stan which Gompose it, give it a very soft and pleasant 
appearance. This is rather difficult to resolve, although the 
condensation is not very great. 

No. dSa B. Aac. 19* ear 80'. S. Pol. DiBt. 64° T 

A very cuiioUs nebula, very faint and well-defined, with an 
exceedingly bright point in thC' centre, resembKng a small 
star surrounded by an atmosphere about SO* diameter ; the 
blight point is exactly in the centre, a bright star 12* ot 15* 
south. 

No. 611. R. Asc. 14^ 51" 8*. S. Pol. Dist. ST 39'. 

A very singular body resembling a star with a burr. The 
light is equal to that oT a star of the 7th and 8th magnitude, 
and the diameter is not sensibly larger, with various magnify- 
ing pbvors. This has the appearance of a bright nucleus, sur- 
rounded by s strong brush of light ; and the nebulosity sur- 
rounding the bright pcnnt has not that softness which nebulte 
in general possess. I consid^ this different from nebulse in 
general. 

No. 628. R. Aac 18" 15" 8". S. Pol Dist. 61° ff. 
18£ Centaun (Bode.) 

Is a very beautifal round nebula, with an exceedingly bright 
wdl-defin^ l^etary disk or nucleus, about T or 8" diame- 
ter, surrounded by a luminous atmosphere or chevelure, about 
6' diameter. The nebulous matter is rathbr a little brighter 
towards the edge of the planetary disk, but very slightly so.' 
I can see several ^tremely minute points or stars in the che- 
velure, but I do not consider them aa indications of its being 
rcBolrable, idthougb I have no doubt it is composed of stars. 

He next (Mrooeeda to pve the following description of the 
famous Magellanie doods under the name of Kebula Minor 
and Major. 

The Nebula Minor, to the naked eye, has very much the 
appearance of a small cirrus-clond; and through the tele-' 
scope, it has very much the appearance of one of the brighter 
portions of the Milky Way, although it is. not so rich in stars 
of all the variety of small magnitudes, with which the bright- 
er parts ot the Milky Way in general' abound, and therefore it 
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if probaUy a bwutUul apeaVqeB *^ Mw oebuloa^ of which 
the remou porMon of that fo^gaififtat wue ia com^naed. 

Its aitoaUon in the heavens t» betw«eD 0" 37' and !■> G* cr 
7' iD ri^t aKennoD, and betwe^ 74f> 30' and 7S° fiS' in south 
dedinatioD. Its posHicHi is oblique to th« e^Hator, south pre- 
pedmg and north following; avdlts.ffxiii is naar^ that of a 
parallelt^rfira abput two 4«greeft loDg and ftUly one degree 
broad, aqd may be ^mngod aco(a<dtQg to i(B natntal genoal 
appearance, into bright, faint, and very faint nebultMity. The 
In^t nebula fbrmg the south extrepiitjr and the preceding 
nde, and is equal to the breadrtb of the nebula at the south 
end, and gradually diminiBhiDg m l^eiidth (rod bngfataess till 
it terminates in an accumulation of the i)ebul<»» mattw in the 
north extiemity. The bright podrttoo of the nebulqns m^ttn 
is not uniformly bright, }m\ has aom^bing the appeanuce of 
Btaafi cuipalar clouds, ^though pot very decidedly marked, 
and which I ccumot well delineate- The &UBt nebula which 
is on the following side, is broad at the north extremity and 
gradually diminishing in breadth to where, with the other 
faint shade, it joins the following side of the brighter portion 
of the nebula, near the south extrenuty. The vary faint dade 
is also on the following sidpi and extendi from the narthnn 
tp the southern extremity of the nebula, and is rather more 
Btropgly marked at what I would call its terminating border, 
than where it joins or blends with the faint shqde ; and I sos- 
peot it is faintly connected wit^ a patoh of faint nebula which 
follows at a little distance. 

There are two pretty bright sptall cebulat Ktuated in the 
following margin of the bright shade, and a conuderable num- 
ber oi fwnt nebulse and ^ccum^laMoni vS the n^ulous noailer 
yarioti^y utqated throughou.t, and also is the patch vhicfa 
follows ; but they are described in the general catalc^iue. 

The figure of the Nebula Major is so irregular, and divided 
into BO many parcels, that withqitt the aswMnce of icMora of 
reference it will be itnpossiblf fpr m^ to Mtwtpt a desariptioB^ 
However, the appearance and construction of tha different ne- 
hulse which compose it, ^re ffiore minutely described in the ge- 
neral caulogue. I will her^ only att^v^ to describe the ip- 
parent connection of one porUon or branch of the nebulous 
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mbttfer wUh aaather. I find the sxiHtmiu of cittsmlviely dlf^ 
/med fkiilt nebulosity througfabtit b gneat yklrUDb <if this ^ttat^i 
ter of the faeaTeoa, fn^ the Rbbuf GskA\ to- th^ >lbbulB Md- 
ydc, «id I cAn even trdce its ekistence ia the vicitihy of Netm- 
ta Minw. 

The Nebak Major is utuated between. 4^ 46' knd 6*' V is 
ri^t ssoeoMon, iind betmen 66° 30' and ■71'^ W bt smtH'Ae- 
t^fuitiofl t but the body or priucipd pottion of the tiebuta in 
ntiutted between 5'' 7' And 5" Iff ib ri^t ascetftioK^ And M/6^ 
tveen 69° and 71° of sodth d^cliiMtiaa, and is ciWij^iWed vt 
very strong linight nebula^ very rioh ihsihaO AebUldeatidAluB- 
tering stars of «11 tbe variety df smelt magn'nutl«s : I •dompMt- 
ed this pfMrtion of the nebula with Sofcieski^ Shtold, which in" 
diis latitude ia near the zmtdi. The obgervaticM isayvt " Th6 
Nebula Major very much resembJefi the brightneds in SobieB- 
ki's Shield ; it is scarcely «o iarge, but I think U is equally 
hrighi.^' Another observation saye, '* The ridge or brighter 
portion of Nebuk -Major is more condensed than the^Bhield." 
The bright ridge or body of the nebula is extended obli- 
quely td tke equator^ n(Mfa. preceding and south foHotring, 
and the foUowthg extremity bteska off rather suddenly^ faint, 
decreasing in Imghtnees in a south following direotioti to the 
distanbe of fully a degree and a half towards the sUt |8, which 
is lightly ioT^ved ip the uarrow extremity : preceding ^e 
star marked 7, ■& considerablb increase of the brightness of the 
niefaulous matter takes place ; another accutoiiilatlon t«k«B plaee 
at S about 1 S' diam^«^ Th^e is a ahhU star north with a 
snudl nebi^n proeediagi bat neitber of thera are involved id 
tiie accumalAtttm of ihe nebuldus matter, i Bnd • are connect- 
ed bj itnuiosvi unequal brigfattaess, i is pretty Itti^e and is 
rich in small staii> and ilebulei^ oppbeite innd n UKrards the 
prineipa) body of the nebula, thfe nebutons mntt^ is very fajtat 
and of dnequai hrighmesi ; 1 is sduth Allowing a beautiful 
group of nebuls of Tarious fbms and magnitudes, On a ground 
of strong nebtttontyeommoil to ail^ with the 30 BontdflB (Bode) 
m dio'centrei 

-.. South of the 30 Dorados a. pt^tty. br^ht Accumulation of 
the nebdiouH matter udtni ^a^, ext«taled, i^MCcedii^ and f<^ 
lowing, and ia jotn^ by pretty strong Aebula to the arm x, 
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wbidi preoBcds in a.northerly direction from the body of tbe 
D^Hila ; the bright stu Desr the north extremitj of the ana 
is Dot invoWed in the bright nebula. Between the anna k snd 
X the nebula is very faint, and the bri^t accumulauons of the 
nebulous matter on the north ude are all connected together 
jby nebulonty of vanoufl lHightneeB,'aDd are connected to the 
main body by the arms x apd X ; and I strongly uiqgect. the 
nebula at f is connected by very faint nebula with the group 
sufroimding the 30 Doradfis. The accumulation of the nebu- 
lous matter at ^ u-connected with the preceding extremity of 
the body of the nebula, by nebula increasing in brightneas to- 
wards the neck of the body, but I cannot say that the -^ is 
connected with the |. Two arms proceed from tbe neck to- 
wards the south, which are connected by faint nebula between 
titem, which gradually increases in brightness towards the 
juncUoD of tbe arms ; betweeo the arm n and the body, the 
nebulonty is faint, of various shades of brightness, and from 
tbe ama i| and t, to the heed g, the nebulonty is of various 
degrees of brightness. 

I have made a very good general representation of the va- 
rious appearances of the Milky Way, Irom the Hobur Caroli to 
where it crosses tbe zenith in Scorpio. This was g^ierally 
made by the naked' eye, except in particular places where I 
suspected an opening or sq>aration of the nebulous matter, 
when I applied the telescope. However, th^ dark space on 
the east side of the Cross, or the black cloud as it is c^led, is 
very accurately laid down by the telescope ; the darkness in 
this space is occasioned by a vacancy or want of stars ; it con- 
tains oaly two.or three of the 7th magnitude, and very few of 
tbe 8th or 9th magnitude. I may here remark that. the Ne- 
bula Ikfinor is not so bright as the Nebula Majw. 

Neither of the two nebulee. Major and Minor, are at present 
in the place assigned to them by Lacaille ; and it has been 
suspected that nebulous appearances change tfadr form and 
also their situatiiw. Yet, although tbe' situation of these n^ 
bulee, as given by Lac^lle end compared with their (vesent 
ntuation, wouU be favoucaUe to such a surmise, still we must 
consider the dimenuona of the instruments with which he made 
his <rf)serva^n8,-and make a reaatmable aUowance. 
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• HoTeTer, the 80 Dorftdfis is at preseDt invoked in. pretty 
strong and pretty brigfat-Debuls, aod is also situated very. near 
the brightest part of the NebulaMaJor; and it would be mngu- 
iai if its relatjve situation was the same when Lacaille observed 
it as it at present is ; that be should have asngned to it a place 
in the Dorado and not in the Nebula Major, to wbicb, Jrdm its 
nature, it was not only nearly allied, but in which it was actual- 
ly involved. This circumstance, it must he confessed, is f^ 
Toursbie to the conjecture ; and the 47 Toucani is similarly 
situated, with respect to distance, from the Nebula Minor, al- 
^ougfa it is not invt^Ted in nebulfinty or connected with tlie 
nebula. 

When reflecting on these circumstances,' I was led to exa- 
mine the present sUte of these nebulse, and find that scarcely 
any nebulae exist in a high state of condensaU<Hi, and very few 
in a state of moderate condensation towards the centre. A con- 
nderable number appear a little brighter towards the centre, 
and several have minute bright points immediately at the cen- 
tre- Others have small or very minute stars variously situated 
in them, but many of those bright points in or near the cen- 
tre may he stars, for the Nebula Major in particular is very 
rich in small stars. But the greater number of the nebulae 
appear only like condensations of the general nebulous matter, 
into faint nebuls of various forms and magnitudes, generally 
not well-deflned ; and many of the larger nebulous appear- 
ances are resolvable into stars of mixed small magnitudes ; and 
a great portion of the large cloud is resolvable into innumera 
Ue stars of all the variety of small magnitudes with strong ne- 
bula renuuning, very similar to the brighter parts of the Milky 
Way. And whether the remaining nebulous appearance may 
not be occasioned by -millions of stars disguised by tb«r dis- 
tance, is what I cannot say. 

But a critical examination of these nebuUe would not only 
be a valuable treasure for the present generation to possess, 
but an invaluable inheritance for them to transmit to posterity. 
For it must be by the comparison of observations, made at dis- 
tant periods of time, that we can draw any satisfactory conclu- 
sons concerning the breaking up or the greater condensation 
of the nebulous matter. It seems beyond a doubt that stars 
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ttmt hAuibe n nebuleas appcaniiM whrtl ^hiatM vt 'innnfetHie 
^Kcftances ; but wli«rii«r titl ttebtiloiu efi^fearaseM ttrfe acaimm- 
ed hy fpUra, is a pFoblcra apparemty ttejUild tfae rMCh of nua 
to rneive, nitbout the awtfftiacc of aMlt^t whiob ought not. 
to be tttnted too freely, espetnally wirii objects aliBost equally 
beytHid tlie reach of our bands and telesoopeB. ' Sbveml of the 
very fkhlt and delitate nebulte can beTeeotral iato rtanj^ ttad 
alao many of th« bli^Har tiebals are eampoaki of BtHtv % but 
tbere are a greater number which bore not yet bem residved 
or sbb^ to CoDaist of nars ; aad it is Hot improbable^ tbat 
" sbining matter may exist in a state diffitmc itoia that ef ibe 
starry." 



ASt> XV — Tal^ ^the R^racHve Powers ojf'aeverai Bodies^ 
wwrdi*^ to the odtervatioru of J. F. W. Hsbbchbi^ Etq. 
F; P. S. S. ifc With remarks by the Editor. 

Im his treatise on Light, Mr Herschel has published a very 
cc^iouB Ufble of refractive powers, compiled from the obserra- 
tions of precediug authors, and he has inserted in it veri- 
ly observations of his own, which, from the accuracy with 
vbjch they were made, possess very great value. From the 
importance which is now be^nning to be attached to the opti- 
cal properties of minerals, as affording the most precise dis- 
tinctive characters, both our optical and mineralogical readers 
will i>e glad to see these measures of Mr Herschel collected 
from the table in which tbey occur. 

Table vfMr Jterschet's Measures o/"ttc Refractive Poitiers of 

several Bodies*. 

Saturated aqueous solution of alum, - - 1.356 

Alcohol (rectified spirits,) - - ' - 1.372 

Muriatic acid (spec. grav. 1.134,) ... 1.39S 

Sulphuric 4cid, .... 1.430 

Oil of turpentine (common,) ... 1.486 

Oil of olives, . _ - _ . 1.4705 

Nut oil (perhaps impure,) -^ - '- 1.490 

■ Pnn llM JCHtagr (n irfj-Al, ). 1116. 
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Refractive Powers of taerid Bodkt. VBH 

Bnchdk salt (own grMo rajrg,) ^* 1.40HC 

■ - . ■ . " -. . (metB red,) - -• - ■ ^ A-^Hd 

St^ibh plAle glasa (e«ti-eBlite r^d,) - - \ .5iaS 

Cvown gitass, tt pristA \ij Dollond (feXtftiAe Md,) 1.526 

■uu k^d — :<- another do. , ^o. - 1.5901' 

Ap«pl)ylKte'(l«ucbo'yc)ite,> - - ^ 1.54S1 

HypMut][Aiime>Af tinVe (tDeab Veld,|)' - - 1.501 

... 1 ) i iii i„ iy- fr i i. i r ,1 I .- (lueMt yellow green,) - 1.666 
fUntgtasB, >■ - . . ^ 1.578 

I - 11 1--^ - a p^floi 1^ Ddllond ... 1.589 
< ■,. , ■ M i M .i,i.ii i- i i i ni ij ,.... - ->t.u..M (extreme red,) - - l;iS6& 
— ■■ ■ n i » tt pisb) by SoUotid (extreide red,) ~ 1.601 
. ■■1 ' ■ ■■■- do. rain-kea 'f heavy" (Wtttetae rtd) - 1.60S 
Hyposult^ite of Hine, least refraction, - - 1.58& 

I I ■ ■ ■ ■.ii.^..^ < . ;g^-efttegt reCractioti, . 1.6M 

■ sttontia, least refrac^on, - -. 1.60B 

I.I. ' I - i< >- — ■■■ .I ■ ' greatest refiWCtittn, - 1.651 

SulplHl'te of baty«es, ordinary refrtiaion (along ihe axis) 

for yellow gHeeo taye, . . - 1.6^00 

■»_Aj w :i. - i i- another speciWen do. jkA mys, I.6*8l9 

*iiii I" - ' • ■ ■' • - ' ■' for yellow grA'n rays, *■ 1.64^1 

Chloruret of Butphur, . . - * 1.87 

Nitrate of bianiutll, lea^t refraction about - i.&i 

■ II » »iii ' 1 ■- gt^aUst-^.' — ^ fcbftul - (.«9 

llypoeiilphite (tf soda ^d ^Iver, least refraction, l.^fSS 

— ■l i- ■'- " -■ ■■ ■ ■ greatest d* - 1.TO6 

Sfiiqelte niby, - - - - iM6 

Rnbeitote,, ^L , - ' ^ ■. LWe 

I.abmd«r liWMilMidl&, ^ . - ■< 1.80 

gWbateof lelad, awmtoMoto, ■^ - ■ -^ -ftilUS 

Nitmte ofil^ (bibxal, f quadro-nitMt^) w nx'-uded 
ptitins, ordinar|f reftactiMr, - - ; - iSSS 

At ^ end of the tAble fi-om wiiich tbe pMeeding measures 
are taken, Hi Hentthd hta made the fbHowiog appropriatK 
remarks. 

" In casting our iyes down the foregoing table, we f:annot 
but be struck with the looseness and vagueoegs of those re- 
sults which refer to bodies tHiose chemical nature is in any 
respect determinate. The refractive indices aslugned to the 
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Afferent oils, audi, be. though no doubt accunttdy detenDia- 
ed from the puticular specimens under examuMti^, are yet, 
M scientific data, depnT«l of most of their interest from the inw 
pos«lnlity of sUtJog jxtaaeij vbAt imw the tubstaiux exa- 
mined. Most of the fixed oils are probably (as appears fnu 
the research^ of Chevreu]) compounds in very variable pro- 
portifHiB of two distinct substanoes, a si^id concrete matta* 
(atearine,) and a liquid (elaine,) and it is premmable that no 
two specimens of the same <nl agree in the proportions. This 
is probably, peculiarly the case with the otf ^ aii M g-#w d ', 
which Goi^eals almost entirely with a very moderate deorae 
of cold. An accurate re-examination of the refracti.ve and dis- 
persive powers of natural bodies, of strictly determinate chemi- 
cal composiuoD, and identifiable nature, though doubtless*' 
task of great htbour and extent, would be a moat valuable 
present to optical science." 

At the end of the table of dispersive powers, wbicb Mr 
Herachel ^ves firom Dr Brewst^'s TreaHie on New Phiioaajiii- 
col msirwHentSi he adds " respecting the results in this table, 
the remark applied to that of refractive indices may yet be 
more stron^y urged. The whole stands in need of a radical 
ranvestigatiaQ." 

Although we entirely agree with Mr Herscliel in all these 
remarks, yet, as they are particularly applicable to our oh- 
servatMHis, which form the greater part of the tables referred 
to, we think it necessary to add the fc^owing exptanations.. 

In order to obtain uniform measures of the refractive pov- 
ers oS oils and other fluids, it is absolutely necessary to deter- 
mine their Kpea&c gravities, and the temperatures at whit^ 
the observations are made. But even if we do this, we shall 
find that the same oil, especially if tt is procured in small 
quantities, will give different results, even at. the same tempe- 
ratuie. The more volatile parts fly off, and the oil becomes 
inaiHssated, and has a higher refractive power. We have now 

* As a proof of the c(»Tectii««B of tbit lemsrlc, I map obsove, that tbe 
oil of aniie-ieed, whose refractive and Jupersive poner I meaBnred, ud 
which I have naed in various optical inquiriea, never congealed, ^ul 
which I am Ming now, and whldi 1 conrida pure, congeali entiiriy at 
W Fshr— D. B. 
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Refractive poa>er« of smeral Bodies. fi90 

before us oils purchased' in 1810, and which have do reaem- 
blance to similu- oils which ste now, obtained under the mne 
Dune. . Some of them, indeed, have dbpo^ted groups of cryk 
tals, and consequently they must have become ahnost new 
substances. 

In the examination of gums, and. such like hard solids, their 
refractive power depends on the degree of induration which 
they possess, aud this wilt depend on the place where they have 
been kept ; 8o that the same gum will j^ve different results at 
different times. 

In the case of minerals, every thing depends on the nature of 
the. spedmens which the obseprer can command. I have often 
been compelled to measure both refractive and di^rave pow. 
ers with fragments not hi^er tlian a pin^s head, and with crystals 
that almost esc^)6d unasnsted vision. At other times, Ihave 
been obliged to work with specimens which I was not allowed 
to cut, and in this case, when the natural faces were imper- 
fect, there was no resource but (o take a mean of the inclina- 
tjons of different parts of the faces, and a mean of the angle of 
deviation, or, what is sontetimes better, to mask with an opaque 
cement all the imperfect portions of the surface, excepting 
those which had the best polish, and the most uniform incli- 
nation. 

_ On other occasions, it was necessary to keep the crystal in 
its matrix, and to resort to the most troub]es(»ne methods of gain- 
ing a measure of itsre&active or dispersive powers. All this 
labour, however, and none but those who have been exposed 
to it can form an idea <if it, was not undergone to obtain mer& 
ly a measure of refractive indices, or of disperuve actions, but 
for purposes jnuch more important, and more interesting to 
the observer. This circumstance leads us to consider the to- 
riouB objects for which such measurements are taken. 

1. When refracUve or dispersive powers are measured to 
"determine physical or chemical relations, numerical accuracy 
is of no importance. When Sir Isaac Newton, for example, 
deduced from his refractive indices of eamphor, oUve oii, tin- 
seed oil, spirit of turpentine, amber, and the diamotid, his beau- 
tiful conclusion that the latter was probably an inflammable 
substance coagulated, the measures of the merest tyro wouid 
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bam be^i sofflcitat authority for the cooelt^ob. Had Stt 
Imnc lAade tte itadex ef cbamond 3.000 iii place of e.439, and 
thai of catnphot 1.400 in i^ace of i.dOO, he wouM hav« tf- 
rimd at the v«ry sUne result. 

2. When I concluded from my table of refractive potren, 
^uA the refracAve powert of the Hvree nmjiie inflammable svb- 
ttancis, viz. oiahokd, phosprobub, and BnLPHea, are in Mt 
onfa-Q^IAetrCn^kimMaMU^, I had no other results but a coane 
measure of the ibflueoceof the two latter flubstttncesib altering 
the focal length of the ohject-glasa of the microscope, (the influ- 
ence bong kneasuVed by the numbers 4.3ST for sulphur, and 
7.094 for phaspburus,) and theee numbers Wet^ Hb gdotj e* i- 
dnceoFthe general principle rib if sitlpbur'attd phoi^ifamiii 
bad been capable of being wrought intt> the purnt trbnsparent 
prism's, and faxd their refractive powers deterinined id rdation 
to -the fiked iiifts in their spectra. 

i3. In determidirtg HHe relation between thte index of re^taki 
t«Mi Mid tbe )K)laririag angle bf bDdies, the ordititiry measures' 
irere quiw suffitnent for the putpoHe, and oh their authority 
the law Ins beea universally Adopt^J. 

4. When refractive and diBpet^ife powers are measut^ to 
(liMtn'tn-'BUbBtaAces proper for achf'otnatlc telescopes and mi- 
croscopes, n very rude measure is all that is necessary. When 
I found that bi^pbunt of earboh posstesed most valuable firo- 
periies, and wben I recommended it ai a fiuid " which might 
yet be of incaleulttble service in the ooiistructibn At optical in. 
Btniments^^ I had itakeit only the ordinbi^ meABures df its ac- 
tion upon light ; and the jH-aetical optician Vequires no betto* 
evidence lof the Mitableneas of x\k fluid for thte oonstructibn of 
fluid obJebuglaB^en. 

6. When refractive and dis^terHivfe powers are required ttt 
enable the praditol optician to Calculate the curtes tar an 
ADhivnatic conriiiti&tiont the gre&test' ancuncy is required; 
but tM BUcb a c*se he durst not trust to the measUrementB flf 
Newtot), or Bo^ett^iilh, or Dollond, or WollMltth, or Hereche^ 
or £ven to those of Fraiinhctfer, the most acctiratti of all, he- 
cMtse there is bo possibility of his comttianding th6 same ma- 
tetUilB with VhicH ^eir experinSetats were tnad^. He bfas no 
alterhatiTe, therefore, but to 'lAieasure with his own hands the 
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refr«ctivfi and du^eniw powen of tte nwiteriaU' winch kf 
menu to ewplay. 

From these observations we have oe faeBitatioD in copeJkid- 
ing, that the existing tables of r^Tractive mi dtapeesive ■po'ten, 
with all their ioipeifecdoos and ernvs* ate of great uw in uir 
enu£c resesrcheo. If they do not afKird aeiieiitific data m 
which the pbiloaopher may confidently rest, they furnuh'luaa 
with Bpproximate renilts, and general indicuiMM; and itre parr 
haps the mote valuable to hits, that tbey compel him to as- 
certain the propertiet of tbanatenBt^ themselves with w^ich 
he worliB, or about wbkh he reaaons. 

Now tb^ mineral(^ dopenda ia a very great degree on the 
determination of the phyucal characters of the bodks whic^ 
it emhncee, we are on this account aoxiaua to see new tafaln 
of refractive and di^ruve powers; and we would, strongly re* 
commend the subject as one that would estidili^ tbe vepiua. 
tion of any young philosopher who has the courage to devote 
bimself to so labonous a task. . 



A*T. XVI. — Approipimi^e Places of DouJAe Stars in the 
Southern Ifemiaphere observed at Paramatta tn ifew Soitilt 
Wales. • By Jambs Donlop, ipsq- ^n a Letter (9 Sir T. 
IdACDovcAL QnisBANC. E. C. B., F. B- S. Load, ayd Ed- 

SlE, 

Jn pre8«ating thil list of doubfe atfri, it may be nepet^a^ i&g. 
v» to mk^ wm. apology fpr its impprfetrt stat^ aq 'eg^ds tjJie 
true apparent distsoce and poiitioo of a great ^Vy of the do.itt 
\^ stars, the ^(uatipn of which it points out in the hea^eq^ 

You are VfW l^hat during youi admioistratio'i of thegayei^D- 
jaea\ qf the colony ^ New Sout}^ Wales, my time andattentivD 
vere wholly d«yoted, in your employ, to the Par^att^ observa- 
tory in the qiiscellaneous obefrvationi ^hich ftccurrtid; fl fn j 
ptincipally in observing the right aecena^ns and polar distanoea 
of the fixed stars, thereby collecting materials towards the %t 
■nation of a catalogue of stars in that hemisphere (which uate- 

* Abridged (torn the Traaiactioni of the Attroaomical Sociely of £on'> 
don. KMd tiaj 9, 1888. 
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ritl« have beeo'preaentcd by you to the Royal Society of Ixm- 
doD) : and your departure from the colony alone prermted mc 
from punuing that branch farther. 

Finding myself in posseraioD of reflectii^ telescopes, whidi I 
conmdered capable of addh^ consideraUy to our knowledge of 
the Debobe and double aUra in that portion of the heavens, I 
resolved to remain behind to prosecute my &Toimte pursuit^ 
in collecting materials towuda the formation of a c«tal<^ue of 
the nebuhe and double stars in that hemisphrae, and any otha 
olgect which might har^ attracted my attention. 

The nebuUe being a primary olgect with me, I deroted the 
whole of the favourable weather in die absence of the moon to 
that department, and the moootight, in general, was allotted to 
the observationa of double stars ; a portion only of which I have 
been able to sobject to the vatioos measurements necessary for 
the accurate determinations of their relative distances &nd posi- 

tioOB. 

In the case of the stars marked with an asterisk, their poei- 
tdons, distances, decUnadons, &c., are the result of micrometrical 
measurements with the 46-iuch achromatic telescope mounted 
on the equatorial stand which you left with me : the micrometers 
were constructed by myself, conusdng of a parallel line micro- 
meter, the screws of which I bestowed great pains upon, and 
which I consider very excellent and uniform ; also a double 
image micrometer on Amici^s principle, which I sometimes used, 
particularly when the stars were nearly of equal magnitudes (I 
always found some oncertainty in the measurements, when the 
stars 'were of very unequal magnitudes) : the position microme- 
ter was made by Bancks, and belongs to the telescope. 

In the case of those stars which are not marked with an 
asterisk, their positions and distances are only estimations while 
pasdng through the field of the 9-feet telescope : in the various 
sweeps, the right ascensions and declinations are also those 
which were indicated by the same instrument fitted up and de- 
scribed as a meridian telescope, in my paper on the nebulae of 
the southern hemisphere. 

I will Mily extend at length the observationg of a few of the 
principal stars, merely to show the mann» in which they have 
. been conducted. 
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Tnutmg that my bnmhle eKtrts will be of tame Knice to 
science, I fasTe the honour to be,' Sir, your obedicBt. servant, 
James Dkhlop. 

R. Am. 0" US" ; DecL 6S° S& S. 

1 and S |3 Toucimi. . Both of the 4th magoitiide. 
Both light yellow. 
Angle of Poaitioa, 84° 6' Notth ^eeedii^. 
Diff. of K. Aacenuon, (r.607. 
DifT. of Decimation, %VfiG5. \ 

». ABcen. 1" 33" ; Ded. 68° 18" S. 
100 PKamicia. Double ; 6tb and 8th magnitudee. 
Angle of Position, 17° 27' South FoUowing. 
Distance, lfi",809. 

B. Asc. 1" Sa- ; DecL 57° * S. 
6 Eridani. Double ; both of the small 6th mi^nitude. 

Angle of Position, 73° &. 
A beautiful double star ; both stars white ; the preceding a 
little dusky. I cannot say which of the stars is tiie larger ; per- 
haps the following if there be any difference. The distance is 
about equal to one diameter of the following -star, which I esti^ 
mate at about 2^ gecouds. 

R. Asc 3" ei" ; Decl. 41' ff S. 
' Eridani. Double ; 4.6 and 6tb magnitudes. 

Large white ; small yellow. 
Angle of PodtioD, 1° 37' North Following. 
Instance, 10",81. 

B. Asc S" 83° ; Decl. 40° 55' S. 

184 Eridani. Double ; 6th and 7th magnitudes. 

Large white ; small blue. Very pretty. 

Angle of Position, 64° 55' North Preceding. 

Distante estimated at 4". 

B. Abc. 8" 42"* ; DecL 88° 10" S. 

90T Eridani. Abeautiftil double star; '5th and5.6th magnitudes. 

Both light yellow. 

Angle of Position, 67° 48' South Preceding. 

Distance estimated at 7". 
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R. Aw. «» 46» ; DuL fiT 46' S. 
Fiaktria. DouUe ; 6th ind 7tli mtgnitiideB. 

Lb^ wliite ; smsll blue. 
Angle t£ Podtioii, S0° ^ North FoUowiog. 
DiBUDca, l-r^m. 
Diff. of R. AKennoD, 1% 187. 
Diff. of DediBitioB, 8",66a 

H. Aflc. o" 26" ; Decl. 4^ 26* S. 

S6 Pictom. Doable; little unequal. Bott of the Bmall 6th 

magnitude. 

Bhii^ white. 

Angle ef Fention, 80^ 7' South Folloffmg. 

DisiMtce, 5'fi9i. 

i 

R. Asc 7* 31° ; bed. S6P9&S. 
X Jrgia. Double ; vet; nearly equal. 4th magnitude. 
Both white. 
Angle of PoEdboD, 45° 48' North Fiecedii^. 
DiBtance, ff',765. 
N. B. Sometimes the stars appear senribly uuequal, and on 
other nights I cannot say which star is the larger. 

R. Abc 10" 28" ; DecL 71" 13" S. 
Double ; very nearly equal. 8th and 8th magnitudes. 
Angle of Poaition, 41° 11' Soiitli Preceding ; 
Distance, 3",695. 

». Am. 10* 88" ; Bed. BSP tS S. 
1] Soborig CaroH. Double ; ddand lOth magnitudes. 
Angle of Position, 79° 9f North Following ; 
Distance, 60",20. 

R. Abc. li" 24'» ; DecL 2ff> 19^ S. 
S75 HydttB. DouUe ; very Dearly equd. Both f<X the smiU 
6th magmtade. 
Large yelkw ; sB^all blue. 
Angle of FositioD, 61° 25' N(*th FoUowipgi 
Distance, 9",96£. 
Diff. of R. Ascenswn, O^^O. 
Diff. of DeclinatioD, 91',^% 



._iv,Goog[c 
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a Asc. 1 2* 1«» ; Decl. 62" T fi. 
a Crude. Triple ; 2d, 2.3d, aod 6tb magnitudeB. 
Obeerrstions od the 2d and 2.3d mngnitudeB. 
Both yellowish white; 'smaller rather pale. 
Angle of Position, 24° iW South Following. 
Distance, 5'',55. 
N- B. CattOT and a Crucis are double starB very umilar to 
one another in point of magnitude, colour, and distance. The 
following comparison was made on the 26th March 18^, by 
the double image micrometer. 

DiHtance Castor, 5*,37S. 
Distance a Crticis, 5",292. 

B. Asc 12" le-" ; DecL 6S° T S. 
a Cruets. Double ; 3d and 6th magnitudes. 

Laige white ; small reddish yellow. 
Angle of Position, 70° O* South Preceding. 
Diff. of R. Ascension, 4',4d ; 
Di£F. of Declination, 81",473. 
Mr Fallows mentions this star accompanying a Crude as a 
star of the small 4tb msgnitode. I have never observed it (or 
aatarof more than the 6th, and frequently as a star of the 6.7th 
m^nitude. I have never suspected it as a varii^tle star. 
e Pict(ms. R. Asc. S"" SO" ; Decl. 58° 28' S. 
6.6 and 6'.7 m. L. yellow ; S. blmsh white. 
Angle of posidon, 14° V North Preceding.' 
Diff. <^R. Ascension, 4",19. 
Diff. of Decimation, 9",065 ; 
Distance, 38",516. 
y Crude. R. Asc. 12" ?1" ; Decl. 58" 7' S. 
2 and 6.7 m. L. dusky red ; S. pale. 
Angle of Poration, 46° 42" North Following. ' 
Diff of B. Ascension, r,2l6; 
DifiF. of Declination, 70",854. 
' Cruds. R. Asc. 12" 44'o ; Decl. 56° IS S. 
5 and 6 m. Both white. 
Angle of Position, 79** 48' North Following. 
Diff. of R. Ascraision, 1",S75 ; 
VOL. X. NO. ii> APaiL 1839. v 
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DiS*. of DetJioatioii, 34",51 { 
DiBtance, 35,87- 
k CentoHTu K. Abc 18" 4fl» ; Ded. 38" 9 S. 

0.6 and 8 m. L. white ; S. Uue. 
An^e of Poaition, 30* lO" South Following. 
DifF. of B. Ascension, (time) (y',sy ; 
_ (grcj ^<ffj . 

Diff. (f Dedination, 4r,4S5. 

Y Centowri. R. Asc 14" 10- ; Decl. 5T •W S. 

5 and 8 m. L. yellow ; S. pale. 
Angle of Posirion, 70^ SB" Sonth Following. 
Diff. of R. Ascennon, 0",16 ; 
Uiff. of Declinstion, 9",68 ; 
SistsRce, ISrjm. 
. a Centauri. B. Aac. 14" 28>» ; Ded. 60° & S. 

I and 4 m. Both strong reddish yellow. 
Angle of Position, 56° 49* South Preceding. 
Diff. of R. Ascension, 1",78S ; 
Diff. of Declination, 18°,788. 
l iwpi. R. Asc. 14" 69" ; Decl. 61" 25' S. 
5 ttid 6 m. L. greenish yellow ; S. pale. 
Angle of Poffltion, 20° 48' North Preceding. 
Diff. of R. Ascension, 7",38 (time.) 

_ €4",195 (arc) 

Diff. of Declination, S4%47; 
Distance, 6S',^9■ 

X Lupi. R. Asc. 16" 0" ; DecL 48° 1' S. 
5 and 7 to. L. greenish yellow ; S. reddish yellow. 
Angle of Position, 65° 40" South Folbwing. 
Diff: of R. Ascension, 1",397 ; 

_ 16",92 ; 

Diff of Declination, aa",66S ; 
Distance 38",SS. 

/* Lupi. R. Asc. le" 6™ ; Decl. 47° 13- S. 
Angle of Position, 64° 3& South Following. 
laS. of R. Ascension, 1",60 ; 
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Diff. of R. ABceDsioB, 18",83 ; 
Diff. of Declinttion, 14"619. 
I Lupi. R. Asc. 16" 46" ; Decl. SS^ 30' S. 
A beautiful double star. Both of tbe small 6tli magnitude ; 
a little unequal. L. slightly yellov ; S. greenish' 
Angle of Position, 40° 43' Xotth Following. 
, Diff. of R. Ascension, 0",70 ; 

9"36; 

Diff. of Declination, 7".%27 ; 
On another night &J^\. 

PiacU 4ufitralie. R. Ax. Sg" SI" ; Decl. 33° 14" S. 
Angle of Portion, 82° 46' South Following. 
Difl'. of Deolination, 27',68 ; 
Distance, ^5",31. 
^ Gruia. R. Asc. SS"" IS" ; Decl. 64' 40' 3. 
6 and 7 m. L. dusky ; S. blue. 
Angle of Position, 6B° S4' South Preceding. 
Diff. of Declination, S2",78 ; 
Distance, 27",09. 

6 Phtmieis. R. Asc. 23* 30" ; Decl. 47° 36' S. 
6 and 6 m. ; very nearly equal. L. white ; S. bluish. Po- 
rtion jveceding, ip ^he paialld of the equator. Distance about 
1 ^ diain. of the larger atu*. 

-p Scutptoria. R. Asc. 23" 46~ ; Decl. 38° S^ S. 
Both (^ ihs small Q\h magnitude ; a little unequal Both 
Unish white. 

Angle of Position, 0° if -exactly preceding- 
Distance, 6',031 4 obs.; Diff. 0*,?5. 
Nothing ia more remarkable than the different colours of the 
stars as observed by Mr Dunlop. The following are %ane of 
the colours mentioned in Ae Catalogue. 

U«co^moQ i«d purple. Blue. 

Fine yellow. (xieenish. 

Pale green. White. 

Dusky red. 
Mr Dunlop's valuable memoir is then concluded with a detuU 
ed catali^e of 2S3 double stars. 
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A»T. XVII.— Jecoanl of an ExpermefU made on the compan- 
ion of OH (ifCaatia, to determine the ccaue ifiia high digper- 
five power,* by J. W. F. Herscbei., Esq. V. P. E. S. 4rc. ^ 

When the extraordinary dispemve power oi Oil of Cassia 
was discovered by Dr Brewster, he made the following obs»- 
vation on it : 

" The substances at the head of the table between the dis- 
persive powers of 0.0128 and 0.4pOO, (these numbers are values 
of ^y) have never before been the subject of experimeDt, and 
present us with results of unexpected magnitude. Chromate 
of lead, realgar, and phosphorus, which are included within 
these limits, might, from their chemical properties, be supposed 
to possess a great degree of dispersion ; but the oU of cassia, 
which exceeds even phosphorus in dispersive power, and stands 
far above every mineral or vegetable product, exerts a most 
Burpn»ng power in separsdng the extreme rays, and indicatet 
the existetKe of some ingredient winch chemical anahfsia has not 
been able to detect.'" f j 

Afler the same author had discovered that i5w/;)Aurrf qfCarim 
exceeded c^ of cassia in refractive power, that of the former 
being 1.68, and that of the latter only 1.64; while oil of 
cassia exceeded the sulphuret in dispersive power, that oi the 
fonner oil being 0.139,, and that of the sulphuret O.l 16, he 
remarks : — 

" AH other fluids are separated from these two i» thrir op- 
tical properties by an immense interval ; and hence we are of 
opinion, that oil of cassia will yet be found to cooast of in- 
gredients as remarkable as those which enter into the compo- 
siUon of sulphuret of carboQ." J 

- As the (Al tf cassia possesses also the remarkable propo^ 
of acting less powerfully upon green light than ap<m any other 
substance yet known,§ it became very interestmg to determitte 
the principle to which such singular properties were owing. 

" Fr«n his Eu>^ on Light, § 1 ISS. 

t Treeliie on New Philotophicrd ImtrumatU, p. 310. 

X Edinhvrgk TranMetiona, wil. vii. p. 888. 

§ III. Tol. viii. p. 11- 



_iv,Goog[c 



' CompoaiHoa ^OUof Caitia. d09 

This has been accomplished by Mr Herschel in a very iate< 
resting experiment^ of which he has pven the following ao- 
count :— 

'* The following experiment would seem to point out the hy- 
drogen of the latter oil foil of cassia) as the principle to 
which ir^ extra^dinary dispersion is due, and is otherwise in- 
structive, as exemplifying strongly the independence of the two 
powers inter se. A stream of chlorine was passed through oil 
of cassia till it refused to act any farther. The oil was at 
first greatly deepened in colour; but as the action proceeded, 
it changed to a much lighter ruddy yellow, which it retained 
till the action was complete, (and which in a few days changed 
to a fine rose red.) Copious fumes of muriatic acid gas were 
given off during the whole process, indicadng the abstraction 
of abundance of hydrogen, and at length the oil was converted 
into a viscous mass, drawing out into long threads, having 
entirely lost its peculiar perfume, and acquired a pungent pe- 
netrating acent, an acrid astringent taste, totally unlike its for- 
mer aromatic flavour. It was inflammable, though less than 
before, burning with a flame green at the edges, indicating the 
presence of chlorine. Its refractive power was very little di- 
minished. A drop being placed in the angle of two glass 
plates, and close to it a drop of unaltered oil of cassia, the 
spectrum of a line of light was viewed at once with the same 
ejft through both the media. ' They still formed a continuous 
Une, die spectrum of the unaltered oil being more refracted by 
only about one-fourth the breadth of that of the altered speci- 
men. But the dispersive power of the latter was most remark- 
ably diminished, being brought below not only that of tlie iln- 
altered oil, but even below that of flint glass. When the disper- 
^n of the unaltered oil was corrected by flint-glass, that of the 
altered was found to be much more than corrected ; and when 
the angle of the glass plates was such that the dispersion of 
the latter was just corrected by a prism of Dollond's ' heavy' 
flint, whose refracting angle = about SS", the uncorrected 
spectrum of the former was about equal to that of the flint 
-prism. The dispersion, then, bad been diminished to half its 
former amount, while the refraction bfid suffered hardly any 
appreciable change. — (October 7, 1827.^ 
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Aet. XVIII- — Cimtributiotu to PJijftkal Geography/. 
'1. Account ijfihe EruptioTu of Mount ^tna.* By LiSiifoifD. 
It Beems probable that id Homer's time Mvaa was an extinct 
vdcaoo, as Vesuvius continued to he to a much later period ; 
for Homer, speaking of ^tna, says nothing of its fires.-)- Sub- 
sequently, however, Thiicydides preserved the memory of three 
great eniptioiia, and Diodorus recorded another whicb had la- 
ken place in the first year of the 96th Olympiad. One hun- 
dred and twenty-two years before Christ, the earth shook and 
Tomited fire? even under the sea, and vessels perished near the 
coast of Sicily. Id Csaar's time a great eruption took plac^ 
perhaps two ; as at his death, we fiDd, ihe earth shook and the 
■■ air was obscured. The eruptioD \a the 44th year of our Kra 
was recorded by Suetonius, only because it had mad»Ca)iguls 
run away from Messina ; and that of the year 81S was ooly 
remembered for a similar cause, no less a personage than 
-Charlemagne having likewise been frightened. 

In the intermediate time (the year 262) torrents of liquid 
fire running down the sides of jEcna turned away at the tomb 
of St Agatha, an indigenous female siunt who the year before 
had suffered martyrdom on the spot. Possibly volcaaic erup- 
tions were as frequent as in modem times, but no one cared 
then about natural phenomena of any sort, unless connected 
with such great matters as the. fright of an emperor or the 
gl{»y of a saint. 

Only two eruptions are recorded in the twelfth century, one 
in the thirteenth, two in the fo^rteenlb, four in the fifteenth, 
and four in the sixteenth. During the last part of the fifteenth 
century and the first part of the sixteenth, a period of ninety 
years inlervened without any. Twenty-two eruptions were re- 
corded in the seventeenth century, thirty-two in the eighteenth, 
and in the few years that have elapsed of this present century 
idready eight. Catania, shaken and more or less injured at 

''BMnetxAtrmo A -Tair in Italy and Skily in iat7-lS18. Lond. 183a 
P. 517, et uq. 

■f Yet Virgil exlibitB them in all their temSc grandeur to the Trnjata 
on their ■rrival in port. 

■ ■ bflirileli juMi totiil MVm nj^n 
InUtdumqiu Wnln ptanuDpit ad Mlien iiubcm, 
TiubiiM fomuiteni piceo m ondiotc fWTilk 
Atolliiqiie globM flunmuum et lidera UmUt, %ir —/Kn iii. fi7l. 

■ _ b, Google 
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every one of thege conTuIrioDB of ^tna, was completely over- 
turned or burnt datro, and its inhabitanu wholly or in part 
swallowed up, once in the twelfth century, and twice in the 
seventeenth-* 

But during the memorable earthquake of 1783, which shook 
five hundred miles of country in a straight line through Sicily • 
and Calabria, spreading oter all Italy and a great part of Eu- 
rope a fixed haze, which for many months n«ther wind nor 
rmn could dispel, Catania sufiered less in proportion than Mes- 
sina. I have heard living witnesses describe the heaving up 
and down of tbe earth during that memorable earthquake, as 
resembling the motion of a carpet when the wind gets between 
it and the floor, and as a sort of undulation producing sea-sick- 
ness. The walls of buildings were not only thrown out of the 
perpendicular, but so shaken as to lean different ways at the 
same time, become totally disjointed, and fall to pieces. In 
the sylvan region of jBtna trees were seen bowing to one ano- 
ther, and the phenomena was attended with tremendous inter- 
nal mnsee — rimbombi e muggkiti, as the Italian language finely 
expresses it, — and with occasional explosions as if the earth 
were breaking open : in fact, it did break open in many parts of 
Calabria, swallowing up villages and towns with all their inha- 
bitants. The singular haze just mentioned might posubly 
have issued from those openings ; meantime the great ipiragUo 
(loop-hole or vent-hole) of j^tna (the crater at top,) remained 
closed, — a fact which may serve to account for the violence of 
the earthquakes. 

It appears that more than one-third of these eruptions (fif- 
teen out of forty-one,) took place in the months of February 
and March ; a circumstance not unworthy of notice, for that 
period of the year is just after the rains of January ; and It 
may be inferred, that rain water penetrating into the heart of 
the mountun, whence so very few springs are known to is^ue, 
serves to kindle its fires. Yet roin on the upper regions of 
^tna is in winter always snow, and the rains on its base can 
alone penetrate ; thence we may conclude the local place of the 
firewhichrain water has an agency in kind ling to be very low down. 

* The lul time (1693), «t tile moment wben the houses of Catacia were 
falling down and burying 1S,000 people un4er their ruins, a tremendous 
eruption put a slop to the earthquake which had Usted some dajt, ttoil 
was gradually incmung ;— the summit of the mooDtain fell in. 
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It « a question here, whether the water erf the eea also has 
an agency In this great phenomeiimi. Many of the eruptioiis 
have been attended with prodigious inundations down the ^des 
of ^tna : these floods Becupero and other writers maintun 
to have been sea water thrown up by the volcano ; and as a 
proof, it is alleged that shells have been deponted. But water 
thus raised from the deep through a fiery channel would have 
come out in the state of steam, and, instead of flowiug down in 
torrents along the earth, would have gone up into the air and 
caused no ioundation. The shells, too, calcined into lime and 
immediately dissolved by the water, would have wholly dis^ 
peared before they reached the mouth of the volcano. These 
great floods are very naturally explained by the melting of enow 
upwards of ten feet deep before a stream of lava The wata 
of the sea, though not thrown up, may still have, an agem^io 
kindling the fires of the volcano ; and it certainly is a remark- 
able arcumstaoce, that most volcanoes are situated near the 
sea or under it ; yet too much water would soon extinguish 
the fire it had kindled, therefore the theory is in every way at- 
tended with great difficulties. The height, often immense, at 
which the craters of volcanos are found, is no arguntoit 
agunst the great depth of th^ burning recesses ; on the con- 
trary, volcanic mountains being farmed of ejected matters, their 
height is the measure of that depth. The simuttaneous earth- 
quakes in Calabria and Sicily just before great erupUotisof 
^tn^ and the simultaneous eruptions of that volcano and 
Stromboli, scarcely leave any doubt of a commuaication exist- 
ing under sea and land to Calabria, to the Lipari islands, and 
very probably to Vesuvius or farther. 

The greatest part of the coast south-west of ^tna consists 
of lava which in times long anterior to all hbtorical records 
ran down its «des. The dates of only two of the eruptiMis 
which produced the lava are known, that of the 96th Olynt- 
pisd, and another, 1^ years before ChrisL Recupero esti- 
mates the quantity of volcanic matter ejected in the year 1669 
alone (a memorable one indeed,) at ninety-four millions t£ 
cubic passi, (a passo is five feet,) equal to 11,750,000,000 
cubic feet. Now that mass of solid matter would build nearly 
a dozen such dties as London, suppoang it to consist of 



_iv,Goog[c 



Mr Simood on the £ruptkmt of Mount JEtna. SIS 

108,000 houses, and eadi house to contaia 5000 cubic feet of 
rails. This oanie eruptioD of 1669 deBtroyed the babitatiom 
>f twenty-seveii thousand peofde. 

The region south of ^to«> extending towards Cape Pacbi- 
\o nearly one hundred miles, exbibita often to a great depth ' 
(belly calcareous strata alternating with what the Abbate Fer- 
:ara calls ancient lava, and the low grounds are full of marine 
md argillaceous deposits. The base of the mountain, as far 
\B can be asceruined, is of the same nature. From all these 
Fiacts the same learned writer infers, that his aadent lava is of 
submarine formation, the stupendous superstructure having 
been reared after Sicily had become dry land. This ancient 
lava, however, visible in many places, ^d particularly at La 
Motta, very near the volcano, is in ftct basalt; a substance 
wbicb, although it resembles Uva, and jnvbably was likewise 
ouce fluid through the agency of fire, difiers too much, and 
especially by its abundance, to have the sameon^n and be of 
the same formaUon as lava. 

^tna, although utuated nearly in the direction of the great 
chain of the Appennines, stands insulated. It is a truncated 
cone about ninety miles in circumference at the base and ten 
Dules at top, * where there it is a level plain round the mouth 
of tbe volcano. That mouth in great eruptions occuptes the 
- whole plfun, while at other limes it is no bigger than a man's 
bead, as I have heard it described here. Being the safiHy- 
valve of tbe boiler, it cannot be quite draed without dreadfiil 
consecjuences. In great eruptions there is certainly no poen- 
bility of approaching to ascertain the state of the plun ten miles 
in circumference just described ; but as it is afterwards found 
to have undergoae a total change, the cone upon it also being 
rebuilt often in another place, there can be no doubt that du. 
ring an eruption this lid of the boiling caldron comes off en- 
drely. When the activity of the fire begins to decline, the 
lava instead of boiling quite over swells no higher than the 
mouth of tbe crater, and there hardening quickly by its con- 
tact with tbe open air, forms a level surface or new plain like 

* MVM being onlj 10,200 feet, or nearJy two mile* id height, while at 
the bsse it in thirl)' miles Id diaaeter, its ascent appareDtly steep is in re- 
ality Tery gradnaL 
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that which before existed. A new cone in likewise soon tanaeA 
round tite comparatively small opening which remaina, and 
through which stones and ashes are ccutinually ejected. It 
always asiumes a regular form, slo^ng iofode and outside at 
an angle of about forty-five degrees. Its height at present is 
1S20 feet, its diameter at the base 3800 feet, the hollow in- 
side 650 feet deep, and the inferior orifice there not more Uiaa 
70 feet wide. At every groat eruption this cone, which in £d- 
gland, in France, and over the greatest part of Europe, would 
be looked upon as a very good-nzed mountain, falls back ^ain 
into the fiery abyss from which it rose. 

The total height of Mvaa, cone included, taking the. me- 
dium c£ various barometrical observationb, and allowing a dif- 
ference of 9] inches of mercury (French measure) between the 
sea-side and the top, is nearly 10,SOO feet Fr«ich measure. 
Ihe difTerence of temperature between these two extreme points 
isabout 40° of Fahrenheit. Although .^tna be fifteen or six- 
teen hundred feet above the line of perpetual snows, in this 
latitude (87° 6\'), snow in summer is only found in a few 
dieheFcd placet ; especially in the great crater itself, where it 
remains throughoiit the year. The whole country is supplied 
with what is here deemed one of the necessaries of life from 
this natural ice-bouse. 

The whole of ^tna, as far as it can be ascertained, consists 
of accumulated Uva, scorise, and ashes, the analysis of which 
can alone throw some light on the nature of the substances 
operated upon by the subterranean fires. It has often been 
made ; and the substances found to predominate are, I beKeve, 
stlica and aiumine. 

% Account ^ the Large Che^nut qf Mount ^tna. By L. 

SlUOMD.* 

Leaving the Ut^ga and baggage to follow the direct road 
(H- path to La Nunziata, we went on htH-seback with a guide 
over the mountain to see the celebrated cbcstnut-tree, called 
Caatagfio di Cento Cavaili, because 100 horses might stand 
t(^;ether under ita shade. We rode ten hours for that pur- 
pose over ru^ed tracts of lava and precipices, requiring tbe 
' From Tmir <m lial^ andSieilg. Loiid. 1838. F|k£ia, JIS. 
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Binguhr prudence and Bure-footedness of our cattle to get 
tbropgh without accident. Ou the way we had occasion to ob^ 
serve melancholy traces of the earthquake of February last, 
particularly at the village of Zafarana, where the falling of 
the arched roof of the church crushed the curate and forty-one 
of his parishioners, only nine of whom were extricated alive ; 
not a woman among the sufiWers, for they had attended churdi 
ID the morning, and the evening service had been performed 
on purpose for the men who had been out at work during the 
whole of that day. We saw a parcerof children playing with 
great ^ee among the ruins, and observed young women be- 
comingly adjusting their black veils to please the living, al- 
ready unmindful of the dead. 

The lava of the great eruption of the first year of the 96tfa 
Olympiad, which fimned the promontory of Aci in the sea, is 
still bare of soil, and without vegetation in many plans, while 
Uiat of 1669 is already covered with vines and fruit trees. 
The fact is, that compact lava is scarcely more liable to decom- 
poNtion than any hard rock, and that Scorim only are liahle to 
decomposition ; the lava of 1609 probably ahonnded with sco- 
ri«. The promontory of Aci above mentioned, is 900 feet 
high, but far from being all formed by the lava of one erup- 
tion ; the traces of as many as nine are observed one over the 
other, with argillaceous earth intervening. 

The astonishing fertility of the soil all over the base of 
.£tna, and the luxuriant growth of all the plants, prepared us 
in «ome sort for the mir*ole of vegmation which we wer« abfiut 
to b^old ; and when the Castagno di Cento CavaUi actua% 
appeared before Us, it seemed to make no very great figure, but 
Ksx near inspection we were truly amased. 

Recupero says that he had the ground dug all round, and . 
found a continuity of roots and even bark. 

The present appearance is certainly that of a group erf" five 
large treM, one only of which is sound and covered with bark 
^1 round, while tbe others ate decayed on the inward side, 
each of them appearing to be sections of a circumference small- 
er than the great one of 112 feet, which they all five with 
their intervalsform tt^etber. Taken outside the bulging roots, 
that eireumfereoce might be teckooed at 180. Tbe limbs, al. 
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tboDgfa TigMOUs and of great aize, had lost thar ^tremities, 
and upon Uie whole the maes of foliage bore no proportioa to 
the stem or stems. This was Dot the odIj ^aot of the same 
familj ; for at the distance of 400 yards we saw two other 
chestnut^treesof vast size, and of greater beauty thui, the Cen- 
to CavaBi. One of th^n, consisting of two stems in close con- 
tAct and from the same root, measured Si feet in diameter, 
and was quite sound ; tbe other measured 15 feet in diameter, 
hut was entirely hollow, and presented within the lingular ap- 
pearance of several young stems, five or six inches in diame- 
ter, joining at top the nollow trunk, and looking^ like stalac- 
tites ID a cavern. Probably when the inside of the tree, whol- 
ly decayed, bad become vegetable earth, roots shot into it and 
down into the ground below ; hut in process of time that earth 
was washed away, and these internal roots exposed to the air, 
became so many stems, and ultimately young trees within the 
old one. Half a mile from Uiese stood a fourth chestnut-tree, 
'shattered above, but its stem quite sound, and that st^n up- 
wards of 70 feet in circumference. The soil in which all these 
trees grew was of a dark reddish brown or chocolate colour, 
very loose and penetrable. The fruit of the Cento Cavaili is 
rather smaller, and otherwise not quite so good as that of the 
other trees. This region (^ vegetable wonders is no less thui 
4000 feet above the sea. 

a Account qfthe FaUs of Niagara. 
" I had already seen some of the most celebrated works of na- 
ture in diferent parts of the globe; I bad seen j£tna and Vesuvi- 
us; I had seen the Andes almost at thdr greatest elevation ; Cape 
Horn, rugged and bleak, buffeted by the south^n tempest ; 
and, though last not least, I had seen the long swell of the 
Pacific ; but nothing I had ever beheld or imagined could 
compare in grandeur with the falls of Niagara. My first sensa- 
tion was that of exquisite delight at having before me the 
greatest wonder of the world. Strange as it may appear, this 
feeling was immediately succeeded by an irreustiUe melan- 
^oly. Had this not continued, it might parbaps have been 
attributed to the safety inddent to the complete gratification 
of * hope liMig defied i" but so for from diminishiBg, the 
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iiK»« I gazed, the ■troi ^'er and deeper tbe BeBdment became. 

Vet this scene of sadness was strangely mingled with s kind of 
intoxicaung fascinatiim. Whether the phenomenon is pecu- 
liar to Niagara, I know not, but certain it is, that the spirits 
are affected and depressed in a singular manner by the magic ' 
influence of this stupendous and eternal fall. About five miles 
above the cataract the river expands to the dimenuons of a 
lake, after which it gradually narrows. The Rapids com- 
mence at the upper extremity of Croat Island, which is half a 
mile in lengtli, and divides the river at the point of predfuto- 
tion into two unequal parts ; the largest is distinguished by 
the several names of the Horseshoe, Crescent, and British Fall, 
frMD its semicircular form and contiguity to the Canadian 
shore. The smaller is named the American Fall. A portioo 
of this fall is divided by a rock from Croat Island, and though 
bere insignificant in appearance, would rank high among Eu- 
ropean cascades. 

" The current runs about six mites an hour ; hut suppos> 
ing it to be only five miles, the quantity which passes the folia 
in an hour is more than 85,000,000 tons avtnrdupois ; if we 
suppose it to be »x, it will be more than 102,000,000; and 
in a day would exceed 3,400,000,000 tons. 

*' The next morning, with renewed delight, I beheld from ' 
my window the stupendous vinon. The beuns of the rising 
niA shed ov^ it a variety of tinU; a cloud of spray was a». 
cending from the crescent ; and as I viewed it from above^ 
it appeared like the steam riang from the boiler of some mon- 
strous en^ne. • * * • • 

" This evening I went down with one of our party to view 
the cataract by moonlight. I took my favourite seat on the 
projecting rock, at a little distance from the brink of the fall, 
and gazed till every sense seemed absorbed in contemplation. 
Although the shades of the night increased the sublimity of 
the prospect, and ' deepened the murmur of the falling floods,' 
the moon in placid beauty shed her soft ii^uence upon the 
mind, and mitigated the horrors of the scene. The thunders 
which bellowed from the abyss, and the loveliness of the fall- 
ing element, which glittered like molten »lver in the mooii- 
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H^t, seeined to coni^ete die rare unioD of the beautifHl with 
the sublime. • * » • 

** Though earnestly dissuecied hotn the uadertskiiig, I de- 
termined to employ the first fine moraing id visiting the cavau 
beneath the fail. The guide recommended my oompaoion and 
myself to set out as early as six o'clock, that we might fasTa 
the adTantage of the morniDg sun upon the waters. We came 
to tJie guide's house at the appointed hour, and disencumbered 
ourselves of such gannenU as we did not care to have wetted. 
Descending the orcular ladder, we &ilowed the course of the 
path running along the top of- the debrit of the predpice, 
«Mch I have already described. Having pursued this tract 
for ^Knity eighty yards, in the course of wfaieh we were ooa- 
pletely drenclied, we found ourselves close to the cataract. 
Although enveloped in a cloud of spray, we could distinguiafa 
without difficulty the direction of our path and the nature ot 
the cavern we were about to enter. Our guide warned us of 
the difficulty in respiration which we should encounter &om 
the spray, and recommended us to look with exclusive attfn. 
tion to the security of our footing. Thus warned, we puriiod 
forward, blown about and buffeted by the wind, stunned by 
the noise, and blinded by the spray ; each successive gust pene- 
trated us to the very bones with cold. Detennined to proceed, 
v« toiled and struggled on, and havii^ followad tb« feoKtepa 
of the guide as far as was posnble, oonststently with safety, wc 
sat down, and having collected our eenses by duress, the 
wonders of the cavern slowly developed themselves. It is im- 
posnble to describe the strange unnatural light reflected 
dmmgh its crystal wall, the ruar of the waters, and the blasts 
of the hurricane, which perpetually rages in its recesses. We 
endured its fury a suffieient time to form a notion of the sfaap« 
«id dimensions of this dreadful place. The cavern was ttJer. 
dbly light, though the sun was unfortunately enveloped in 
clouds ; his disc was inviuble, but we could clearly distinguish 
bis atuotion through the watery barrier. The fall of the cata- 
ract is nearly perpendicular ; the bank, over which it is preci- 
jntated, is of ooncave form, owing to its u[^)^ fftratum being 
composed of limestone and its base of soft slatestoHe, which 1ms 
been eaten away by the constant attrition of the recoiling wa- 
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tera. The csveni is about one bundrad and twenty feet in 
heif^t, fifty in breadth, and three hundred in length ; the en- 
trance was completely invisible. By Bcrewning in>our eers> 
the jfuide ccwtrived to explain to us that there wW one more 
pcuDt which we might have reached had the wind been in any 
otlier direction ; unluckily it blew full upon the sheet of the 
cataract, and drove it in, so as to dash upon the tock over 
which we must have passed. A few yards beyond this, the 
pret^pice beoomes perpendiculiu, and blending with the water, 
forms the extremity of the cave. After a stay of nearly tea 
nanutes in this most horrible purgatory, we gladly left it to its 
loathsome inbabitantA, the eel and the water-soake, who crawl 
about its recesses in contidentble numbers, and returned to 
the ma."" — De Rooi Personal Narrative. 

4. Account of a Storm m the Desert. 

Sutx, February 23, I8I4. 
After having travelled all the morning in the bed of the 
ancieot ctuul that fonuetly oonoected the Bed Sea with the 
MetUterranean, but without being able to discover a vesbge of 
anything like masonry, or indication of the Juices by wbic^ 
its waters were said to have been regulated, we had lo^, at 
neoD, all traces of its course, though we continued our direc- 
tion still tKM'.therly, indinii^ two or three points to the west, 
until we gained the site of the Bitter I^akes, as they were call- 
ed by the ancients, and named the Salt Marshes in more mo. 
d^n maps. We traversed it in every direction, however, for 
a diameter of ten miies, having fleet trotting dnunedaries be- 
neath us, without finding the least poitioa of water, although 
it had evidently been the rec^tacle of an extensive lake) and 
was at this moment below the level of the sea at Suez. The 
smI here differs from all around it. 

On leaving the last traces of the canal, we had entered upon 
a loose shifting sand ; here we found a firm clay mixed with 
gravel, and perfectly dry, its surface encrusted over with a 
strong salt. On leaving the ^te of these now evaporated lakes, 
we entered upon a loose and shifting sand again, like that 
which Pliny describes when speaking of the roads from Pe- 
lusium across the sandsof the desert ; in which, he says, unless 
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there be reeds stuck in the ground to poiDt out tbe liae of di- 
rection, the way could not be fouad, because the wind biowi 
up tbe tiaUd, and covers the footsteps. 

The morning was delightful on our setting out, and pro- 
mised us a fine daj ; but tbe light airs from the south soon in- 
creased to a gale, the sun became obscure, and aa every hour 
brought us into a looser sand, it flew around us in such wbirl- 
windB, with tbe sudden gusts that blew, that it was impossi- 
ble to proceed. — We halted, therefore, for an hour, and took 
riielter under tbe lee of oar beasts, who were themselves so 
terri6ed as to need fastening bj the knees, and uttered, in 
their wailings, but a melancholy symphony. 

I know not whether it was the novelty of the situatioD that 
gave it additional horrors, or whether the hatnt of magnifyiiig 
evils to which we are unaccustomed, hod increased its effect ; 
but certain it is, that fifty gales of wind at sea appeared to me 
more easy to he encountered than one amongst those sands. 
It is impossible to ima^ne desertion more complete ; we could 
see neither sun, earth, or sky ; the plain at ten paces diHtance 
was absolutely imperceptible ; our beasts, as well as ourselves, 
were so covered as to render breathing difficult ; they hid their 
faces in the ground, and we could only uncover our own for a 
moment, to behold this chaos or mid>day darkness, and wait 
impatiently f<Nr its abatement. Alexander's Journey to the 
temple of Jupiter Ammon, and ^e destrudion of the Persian 
armies of Cambyses in the Lybian Desert, rose to my recollec- 
tion with new impressions, made by the horror of tbe scene be- 
fore me ; while Addison's admirable lines, which I also re- 
membered with peculiar force on this-occauon, se^oed to pos- 
sess as much truth as beauty :— 

Lo \ where out wide Namidian wastes extend. 
Sudden tbe iiupeluous hurricanes descend. 
Which through the air iu circling eddies jAmj, 
Tear up tha taods, and sweep whole plains away. 
The helpless traveller, with wild surprise. 
Sees the dry desert all around him rise : 
And, amothered in the dnskj whirlwind, dies. 

The few hours we remained in this situation were passed in 
unbroken silence ; every one was occupied with his own re- 
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flectliffis, as. if the lagB of tertor forbade oommiuiio^ioB. Its 
£urj spent itself, like the storina of oeean, in suddm lulla 
and squalls ; but it waa not until the third or fourth interval 
that our fears were BuiEcienUy conquered to address each 
other ; nor shall I soon lose the recdlection of the impressive 
maoner in vhioli that was dsae. " Allah kereem !^ exdaimed the 
poor Bedouin, idthough lu^t had funiliaiized him with these 
resistless blasts. " Allah kereem !" repeated the Egyptians^ 
with terrified solemnity ; and botli ray servaat and mysejf, aa 
if by instinct, joined in the general exclaaia^Mi. The bold 
imagery of the Eastern poets describing the Duty as aveng- 
ing in hie anger, and terrible in his wrath, riding upon the 
wing6 of the wind, and breathing his fury in the storm, must 
have been inq>ired by scenes like these. 

It was DOW past sunset, and neitba' of us had yet broken 
our taal for the day ; even the oonst^ng pipe could not be 
lighted in the hurricane ; and it was in vain to think of i^ 
maining in our present station, while the hope of finding scnne 
buah for shelter remained. We remounted, therefore, and de. 
parted. Theyoungmooaafibrdedusooly afajnt light, and all 
traces of the common road wei% completely obliterated; the 
stars were not . even visible through so disturbed an atioo- 
spbere, and my cMnpass was our only guide. The Arabs knew 
a spot near Shock Amidid, where banks and trees, were b> be 
found, androonfiding in my direction for the course thither, we 
resumed our journey. 

After a silent ride of five tedious hours, this garden of rfr. 
pose appeared in «ght ; and bleak and barren ,a8 it was, in 
truth, fatigue and ap[»ehen«ofi gave it tlie charms «f Eden. 
There we ali^ted, fed our weary amnials, and, like siulors 
escaped &om shipwreck* regaled^ in that delightful conscious 
oess of security which is known only in the safety which suc- 
ceeds to danger. — BuckingAam^s Journal. 

5. Bumitig Springs in America *. 

Springs of water charged with inflammable gas are quite 

common in the vicinity of Canand^gua, the capital of Ootaritf 

county, in the south-western part of the Slate of New York 

• See this Journal, N». xv. p. 183. 

VOL. X HO. II. AFEIL 18S9- X 
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Those at Bristol, ten miles S. W. of CftoaDdaigua, are 1311181- 
ed in a ravine oa the west aide of Bristol Hollow, about hatf 
a mile from the north FresbyterHUi Mee^g-faouse. The ra- 
vine is fonned in cky-slate, and a ^tnall brook runs through 
it. The gas rises througb fissures of the slate from both iJie 
margin and bed of the brook. Where it rises through de 
water it is formed into bubbles, and flashes only when flatne 
is applied ; but where it rises directly from the rock, it bums 
with a steady and beautiful flame, which continues until ex> 
tingtiished by storms or by design. 

The springs of Middlesex (twelve miles south from Canan* 
dugua,) are fnmi one to two miles south-west of the village of 
Rushville, along a tract nearly a mile id length, partly at the 
bottom of the valley called Federal Hollow, and partly at an 
elevation of forty or fifty feet on the south side of it. 

These latter springs have been discovered within a few years, 
in a field which had long been cleared, and are very numerous. 
Th«r places are known by little hillocks a few feet in diame- 
ter and a few inches high, formed of a dark bituminous mould, 
which seems principally to have be«i deposited by the gas, 
and through which it finds its way to the surface in one or 
more currents. These currents of gas may be set on fire, and 
will bum with a steady flame— In winter they form openings 
through the snow, and h^ng set on fire, exhibit the novel and 
interesting pheoomMioo of a steady and lively flame io contact 
with nothing but snow. In very cold weather, it is said, tubes 
of ice are fonned round these currents of gas (probably frmu 
the ft«es!ing of the water contained in it) which sometimes rises 
' to the height of two or three feet, the gas issuing from the 
tops ; the whole, when lighted in a still evening, presenting 
an a]:^>efirance even more beautiful than the former. 

Some time «nce, Uie proprietors of this field put into opera, 
tion a plan for applying the gas to economical purposes. From 
a pit which was sunk in one of the hillocks, the gas is con- 
ducted through bored logs, to the kitchen of the dwelling, and 
rises through an aperture, a little more than half an inch in 
diameter in the door of a cooking stove. When inflamed, the 
mixture of gas and common air in the stove first explodes, and 
then the stream bums steadily. The heat evolve^ is cod^- 
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demble ; (o tbat eren this Bmal! Bupjdy is sud to b^ suAcieat 
for cooking. In another partof the room a stream of the gas, 
from an orifice one-eighth of an indi in cttameter, is kindled in 
the evening, and affords a light equal to three or four candles. 
Q?he novel^ of the spectacle attracts a concourse of viutora so 
jl^reat, that the prqmetors have found it expedient to conrert 
their dwelling into a public inn. 



Art. 'KlK.—MeUorolo^cal R^ter Jbr laSS, iept cU Km- 
fauas CatHe, the seat qf the Right Houovbabls Loud Gray. 

KiNFAims Castle is situated in N. Lat. 56° S3' 30", and 140 
feet above the level of the sea. 
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Art. XX. — Account of a remarkabie •peatHaritg t» the Struc- 
ture of Glauberite,* wMch haa One Axis vf Double Refrae- 
tmi»^ Violet, and Two Axes for Red tight. By David 
Bbswbtes, LL. D. F. B. S. L. Si E. 

Xi^ the optical' and mmeralogical classification of crystals which 
X published in the article Optics in the Edinburgh Encvda- 
ptedia, I have arranged Glauberite among those which have 
tiro axes pf doable re&acljon. The fragment which I used 
however, was so small and imperfect, that I could not measure 
the incKnation of the resultant axes, or ascertain with any aa- 
curacy its action upon %hL Mr William Nicol, Lecturer on 
Natural Philosophy, &c. and whose ingenuity is already w«U 
known, put into taj bands two E^ecjmens of Glaubente, which 
he had skilfully prepared for showing its double system cf 
polarised rin^; and, by the use of these, I have been enabled 
to detect a very remarkable property in thi^ mineral. 

When examined by common polarised light, the tints of its 
rings are exceedingly oaomalous, and we seek in vain tor the 
two poles where the double refraction and polarisation g^ie> 
rally disappear. The cause of this irregularity immediately 
ehows itself, when we expose the crystal to homogeneous rays. 
In the Red rays, we observe the phenomena of two distinct 
axes, the inclination of the re^tant axes being about 5°. 
This inclination gradually diminishes in the orofige, yeUow^ 
and green rays, and in the mokt the two poles coioride, ex- 
hibiting the system of rings round a single axis of double re- ' 
fraction. In all these cases, the character of the principal aiti^ 
is negcOioe. 

When Mr Herschel discovered the very remarkable property 
in a specimen of Apq)hyllite,in vinue of which it exercised a ne- 
gative influence over the red rays, a poutive influence over the 
blue rays, and no influence at all over the yellow ones, I showed 
in a paper read before this Society, and printed in their Trmuac- 
tMm»,\ that these apparently irreconrileable actions, related, as 

■ Abridged fi^om the original paper read to the B/H/al Society of Sttilt- 
burgh, Juiuoi; 9th, 183B, and which will appear in the Trantfittioiu, 
vol. xi. part ii. now in the preaa. — £]>• 

t Edinburgh Trantactioat, vol. is. p. 317. 
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tbey seemed to be, to > nngle axis of double reiraction, coold 
be calculated in the most rigorous tnaHDer, by supposing the 
* crystal to have three pontive axes at right aogles to each atha, 
eadi of which exemses a different dispersive action upon the 
differently coloured rays. This result, whidi is i4 oonsderable 
importance in the theory of double refisction, a strikingly 
confirmed by the phenomena of Glauberite. while these at the 
same time present us with'a new and still less equivocal case of 
the composition of axes. 

■ In the case of Glauberite, observation exhitnts to us one ««■ 
gative axis A, which is the single axis for the violet Kght, and 
the principal axis for the red and the other less refrangible 
rays ; and, at the same time, it presents to us a second axis B, 
which may be either negative or poaitivt, but which must be 
90° distant from A. If it is negative, it must be in a plane 
perpendicular to the plane passdng through the two resultant 
axes for red light; and it must bear to A the ratio of the 
square of the ^e of 3g° (half the inclination of the resultant 
axes).to unity. * If it is positive, it must lie in the plane pas- 
ung through the resultant axes, and it must bear to A the 
ratio of the square of the sine, to the square of the cosne of 
Sg°. But whether it be positive or negative, it exercises no 
action whatever upon vioiet light, a suppoution so absurd, 
that it cannot for a moment be recdved. Since the combina- 
tion of axes, therefore, indicated by experiment for the 
tingle system of rings in violet light, and for the dotiHe 
system in the other rays, involves a phyncal absurdity, we 
must seek for a new combination, not liable to such an ob^ 
jecdon.. 

If we suppose that the axis A for violet lig^t is the result- 
ant of other axes, and that these other axes are two po^tive 
axes B and C at right angles to each other, and also to the ap- 
parent axis A, we shall obtain an explanation of all the pheno- 
mena. If the axes B, C, exercise the same action on the violet 
rays, they will produce a ^ngle negative axis at A for violet 
£ght, as given by observation ; and if the relative intai^ties 
of t^eir action upon red light are in the ratio of the square <^ 

' Se« Philoiophical Tramaciioiu, ISIS, p, 837, &G. 
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tfae coane of 2^° to nnity, the intensity of the weakest gradually 
dinunighitig to eero for the rays between the red and the violetj 
then we can calculate, with mathematical precision, all the 
phenomena of double refraction and polaiisation exhibited by 
GlaiJierite. 

The structure of ApophyUite and Glauberite, therefore, fur- 
nish us with two unequivocal examples of minerals where the 
real axes of double refraction are not pointed out by observa- 
tion. Their crystallognipfaic structure does not indicate, with 
any certwnty, the locality of the axes which we have now in^ 
fened frtHn tJie laws of double refraction ; but we have no 
doubt that the results of crystallography and optical structure 
will oltimately ccundde, when our knowledge of the primiUve 
and secondary ftmns of nunerals shall have attained a higher 
degree of perfectioii. 



Art. XXI. — Account of the Single Lena Microscopes ^ Sap- 
phire and Diamond, executed by Mr A. Fritchabo, Opti- 
cian, London. 

Although very successful attempts have been recently made 
in fordgn countries to improve the microscope, partjcularly by 
Professor Amici of Modena, yet, notwithstanding the absolute 
^scouragement of every species of science, whether theoretical 
or practical, this invaluable instrument has, in this country, 
undergone the most important improvements. For this great 
step in practical optics, England has been mmnly indebted to 
Ae unwearied exertions of Dr Goring and Mr Fritchard. 

With a liberality which nothing but the most ardent love of 
stjence would have prompted, and which was fortunately di- 
rected by optical knowledge, Dr Goring devoted his time and 
his fortune to the improvement of the microscope in all its 
forms. He was not content with speculative suggestions and 
improvements. He submitted every idea to the test of direct 
experiment, and was thus enabled to give to his contrivances 
that practical value, which is so often wanting in the inventions of 
theoretical men. We hope to be able to lay before our readers 
some account at the succes^ve labours of Dr Goring, in the 
New Series id this Joumaty which commences with the next 
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Numbo'. Id the roeastime, we ebill proceed to f^e aa ae^ 
count of the ungle taicroecopes of upphire and diamood, Trhinh 
have been so succeufully executed bj Sir Pritchard. 

In the yean 1810 and 1811, when Dr Brewstn had deter, 
mined the refractive aiid dispersive power of the gems, and 
found that some of them united ^ety low diipeiuve witb v«y 
high refractive powers, be pointed oat the adrantageB td auch 
an union of cortical properties, for the comtiuotimi of single mi- 
eroso^ws. About ten years ago, Mr Peter HiH, an ingenjout 
optician in Edbburgh, executed for him two single lesaeaof 
rtiinf and garwt, which were used both as single microscopes, 
and as the object-glasses of a compound mitrMcope. Mr Sir-- 
rigbt ai Meggetland bad also esscuted for him, we bdieve bylbc 
sane artist, a single piano convex lens, of the coltHirlefla topaa 
of New Holland. Such were the attempts which had been nuda 
previous to the htbours of Mr Pritchard, wh6 has given the 
following account of them in the Treatise on Optical Instru- 
ments, published by the Sodety for the difiusion 6f Knowledge. 

" Dr Brewster, in hb Treatise on New Philosophical Insfru- 
menta, spealdng of single microscopes, says, — * We cannot 
expect any essential improvement in that instrument, unl^s 
from the discovery of some transparent substance, which, Kke 
the diamond, combines a high refractive power with a low 
power of dispersion.' This substance has subsequently been 
formed into lenses by Mr A. Pritchard, at the suggestion of 
Dr Goring, who caused Mr P. to commence the undertaking 
in June 18S4. The first diamond lens was completed at the 
end of that year. The difficulty of working this substance 
into a perfect figure was subsequently overcome. Mr Pritchard 
finished the first diiuuond microscope in 1826 ; the focal dis- 
tance of this magnifier, which is double convex, is about g\th 
of an inch. Of the value and importance of the introductitm 
of this brilliant Bubstance for the formalion (^ single micro- 
scopes, Dr Goring states, " I conceive dmmond lenses to consti- 
tute the ultimatum of perfection in the single microscope. 

" The principal advantages of empjoyiog this brilliant sub- 
stance in the formation of microscopes, arise from the natural- 
ly high refractive power it possesses, whereby we can obtiun, 
lenses of any degree of magni^dng power, and that with com- 
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I jKtMiv^ AaHom onrTes ; the indittbotnMt oeemooeA by the 

I figUTC of the lens b thus greatly diminiahed, and ^e diaper- 
•ion of colour in the substance beii^ as low as that of water, 

^ renders the lens nearly a^romadc." 

I The advantages ari»[iig from diamond, sapphire, and ruby 

jl lenses, will be at once seen from the following measures of 

„ th«r refractive powers, aa established by Dr Brewater : — 

i. Index of refnedon. . EHjper^Te power. 

, Diamond, S.470 0.38 

I Sapi^ire, 1.780 0.!26 

, Ruby, 1-779 0.«6 

I Plate glass, 1.5il5 0.S9 

' la this table the superiority of the diamond is very obvious ; 

' while it produces, in virtue of its lotv dispersive power, very 

' little colour, its enormous refractive index enables the artist 

to produce a high magnifying power with very shallow curves. 

The sapphire and the rtii^, though they have not the same 

advantage as the diamond in ^ving the same magnifying 

power with as shallow curves, yet they have another valuable 

properly in greater perfection than the diamond, namely, a 

very low dispersive power. 

On the other hand, the diamond has agiun the superiority 
over the soj^htre and ruby lenses by its generally having no 
double refraction, whereas the former have a considerable 
double refraction ; and we presume Mr Fritchard found it ab- 
solutely necessary to make the axis of bis sapphire lenses co- 
incident with their axis of double refraction, which is parallel 
to the axis of the acute rhomboid in which these gems crystal- 
lize- But even if this is effected, the transmitted rays camiet- 
all pass through the lens parallel to its axis, so that they must 
to a cert^D minute degree be separated into two pencils ; hut 
to what extent this will aSect the performance of the lens as a 
microscope we do not yet know. 

But though the diamond may be said to have no double re- 
fraction when perfectly crystallized, yet, in nine cases out of 
ten, Dr Brewster has 4'^'^^^^ in it s doubly refracting 
structure. (See Edinburgh Transactions, vol. viii. p. 157, and 
£dtn6ur^ i*AtZo«ipA)ca2 ./ouraa^, vol. iii. p. 98.) MrPritcIuirH 
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indeed hu hinuelf found wme of the diamond lenses '^id 
be made, quite defective, ^ving something like a treble uBag& 
Hence it would be adviseable to manu&ctiue diamond lenses 
(Mil; out of plates of diamond^ through which it ie easy to <s- 
ambe by polarized light its doubly refyacting structure, 
and to reject all the plates in which there is the lightest toa- 
dency Xa this structure. If the diamond hao not sufficioitly 
flat surfaces to admit of this experimeiit being eauly made, it 
should be examined when immersed in oil of casus or suljAn- 
ret of carbon, — the fluids which approach nearest to it in re^ 
fractive power. 

Mr Fritchard mentions, that he has also '* formed leoaes <^ 
the other precious stones, but without any peculiar advanbige, 
tnany of them producing two magnified images by double 
refiraction." Zircon, Essonite, Euclaae^ and some othCTS, 
would no doubt produce this effect to a great degree ; but 
Garnet, Pyrope, SjnneUe, and Rvhy will not give douUe 
images. We have examined specimens of garnet, &c. so p^- 
fectiy pure, that we would reconmiend strongly to Mr Pnt- 
chard to devote his attention to this substance. Its refrac- 
tive index is 1.815 greater than that of sapphire, whiJe its 
power of dispersion is 0.33 inferior to diamond, so that, from 
its having no double refraction, it unites the theoretical requi- 
sites for a perfect microscope in a greater degree than either 
diamond or sapphire. As the observation of colour is the 
least of all considerations, and is besides a very fallacious one 
in microscopic observations, the colour of the garnet cannot 
be regarded as a disadvantage. It is on the contrary an ad- 
vantage, as it renders the microscope 'more achromatic by its 
absorption of the violet or most refran^ble rays. But even 
if the observation of colour were material, we can deterraine 
it as clearly by a coloured as by a colourless lens. If, for ex- 
ample, the garnet lens shows an object or part of an object of 
a certain apparent colour, it is easy to determine the real co- 
lour by ascertaining what colour seen throu^ the lens pro- 
duces the apparent colour under consideration. 

As it is now perfectly easy to illuminate microscopic ob- 
jects with homogeneous light, we may set aside all conradera- 
tion of the dispersive power of bodies, and employ for single 
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kiHes all ftdntaBees tiut hare 8 high rd^aotive power, aad no 
double reftaction. SabBtmcMof this kmd vluch wefiiitaUe 
for Binh • piupoM, wre 

IndMt ctf KeOwlkn. 
Realgar, - 2.549 

Blade, - 2.260 

GAaa ol Aatimoiiy, 2.SI6 for rod lajs. 

. G1r» of antimoDy yrt& no doubt take a good polish. Blende 
will probably do the fiame; but realgar is perhaps too EofL Heal- 
gariscapaUe^hoveVer, of being melted, and we have no doubt 
that EOtall transparent lenses, of it could be moulded between 
ataall perished concave, surfaces. We formed in this way a 
priam which enabled us to obtain a ti^eraUy good measure of 
its refNcUve and disperuTe pDw«r ; so that there (^tpears to 
be no practical difficulty in moulding it into very minute 
Ifanses. The realgar will retiuo its lustre, aa we know by the 
prism now mentioned, which we have kept for sixteen years. 

As the power of homogoieous illumination renders achnv 
Biatic comUnatJions of little use to miooscopic observations, 
.the perfection of the mngle microscope must d^>end on the 
def^ to which we are able to remove the spherical aberra.- 
bOQ. Hence the radii of the ^gle lenses should be as 6 to 1, 
and when they are of sufficient size, some of the contrivances 
for a diaphragm within the lens should be adopted. 

, Although we are not yet able to speak from our own ob- 
vervatioa tii the excellence of Mr Fritcbard's lense^ yet w^ 
Ve in poeacmion of the most sads&ctory evidence of tbdr iuL- 
jnenae supoiority to aU single microscopes hitherto made, and (^ 
their equality to the most expenuve Amidan and achromatic 
instrumenu. ' Mr Fond, our able astronomer-royal, having pror 
cured one of Dr Goring''s improved Amician microscopes, with 
metals of only aiw-teaihi of an inch focus, and threfi4enthg of 
dear ^>erture, vraa deurous of comparing it with one of Mr ' 
Piitchard's sapphire lenses. He accordingly selected a plao$ 
convex sapphire lens of g^^li of an inch in focal length, and hf 
^und that, in every ca«e, it exhibited all the most delicate tea^ 
objects that could be se«i with the reflecting microsci^, anql 
-WM otherwise equal to it in ita performance. Sipce this com. 
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panaoD -mu made, Mr Fcad ]m had two ■nrffffwlirr wirra 
scopea -OMde &r hfas, the am by Mr Tn&ey,. nd ^le otfant llf 
Mr DoUond, with douMt; ^j)2e objeol«glMMs, and both <tf 
these fine mstrunuBU, executed by Uie first utists in flumpe, 
are equslled by the aetf^ sap}^ire lens. 

Out late diBtJoguisht^ . countrjnnaa Dr WoUartoK likewin 
centred the aapphite leas with Ume ikRe i unntti ente at 
the Royal Observatory. He also vas perfectly satiafied thtf 
it -was eqoal to ttfese fine instruments; md be imaediatdy 
ordered for bia own use a get of the sapphire koses. 

T^w since these tbree imstrHflaaits triA' wfaictk- ifte 8iin|de 
sapphire lens has been compaied have no abemMfeoa rf 
refrangibility, 1^ refecting microscope hariaig -nrrtttmxWj 
none, and the other tvo hanng it completely correeted, while 
the sapphire lens has the disadvantage of «H ita uoeovNded 
colour, and yet etpials them, it n annifcst that Ae s^^^dnR 
lens must aarpasa th^n completelitf, when k it put on the aamt 
footing m ptM qfrefrangibility, Aat ia, when tke dIgeeU ow 
iBntrrnnated inth fiotnagmetMia hght. 

We would, therefore, strongly recommend it to Mr Frite6a<4, 
to turn hia attention to the simplest method of obtainiDg bo~ 
mogeneoos light, and to have the apparatus made to aectnnpany 
his lenses. Foropaque objects, coloared-niks and paper produee 
a very fine etfeet, and from the y^etable world &e moat per- 
fect homogeneous light may be obtained. In another p^xr 
we ^all give an account of a series of eiqienments, which we 
have made on this subject with the flowers and leawa of 
plants in diflb-ent stages of their growth ; but we raty \aet. 
tion, in the meantime, that the petals of the scarlet If/dum n- 
fleets at a cntain stage of its ^wth a pure homogmeoaa ree^ 
upon which opaque objects are most beautifully seen. 

There are two advantages of the diamond and sapphire JeiMcs 
which we must not omit to mentioB. From their great hard- 
ness, they will never be scratched or injured by use like thoae 
made of glass ; and from the same cause, the artist is enabled 
to bunHsh them into Mnall flat plates of brass, which prevents 
the posflilnlity of their being lost, and renders diem capable vt 
being cleaned without danger. 
As Mr Pritcbard is now executing for us one of his a^ 
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jAire inicrosc(^)es for the purpose of determining some delicate 
pciint* i« the slractww tX mioenls, in which iitt our umal re- 
SMHces h««e fjdiad, -wshope to be woo itbb to speak ot tbetn 
from pereonal observation ; bat wtdl sack evidence in theu: fa- 
vour as that of Dr Goring, Mr FiMid, and Dr Wollaston, tjp 
fiinher recommend aticm is necessary ; and- we loofc forwn^ 
irith sBR^iHDe.expMXatieB to the (fiscoTeries ^icb it will en- 
i|b)e (he natikTBltM to malce respecting Ae «Cf uctare and ftine- 
tioDS id atomic bodies. 

T^ penevCTCBce and skSI of Mr Pntdmrd in executing 
leflsetof fluch rtfnctory materials is beyond all prnse, and we 
tnuBt »a^ soffe defltand upon tfae firith of our readers when 
we t&fi>nn them that bec^ execute diamMid leases the on; 
AiMdrMJtt fttrt <if an inch in Jbeal imgth. ' Sadb exertioD« and 
such success wotild, in other countries, have obtained the pa- 
tmiag« of soserei^M, and (tie ceuDtenasee of' govetntnent ; 
bat England does not thus honour her sdeMific artists, and we 
tbnefere sasoudy hope, that the great merits of Mr Fritcfaard 
wiU net be overlooked by that individual ptttronage whi^ 
May stUlj-fbr a bri^ period, preserve frem exile the deelining 
arts of 'Our coonUy. 

We have been fottunate ni obtailuQg the followmg ^list of ' 
p(i()CB at «4ii(di Mr Piitehanl is able to dit^xMe of his sapphire' 
uid diraioad leases >— 

Focal length of sapphire lenses. 

From 1-lOth to l-3l>th of an inch, L- 2, 2s. 

From l-30th to l-€Oth of an inch, L. 3, 3s. 

From l-60th to I-80th of an inch, L. 4, 4s. 

From l-80th to 1-lOOdlh of an inch, L. 5, Ss. 
Diamond lenses cost from ten to twenty guineas each. 

W.e.fini (^ tP find, that Th Goring atwil Mr Pritchard 
hue pMbluhed Uk First Numbier t^ a Weak on the Micro> 
apope and its Objects, eMiUed " The Naturoi Uiatary ^seve- 
ral new Uviag citfegttjbr the Microtcope, conjjoined tfiAb orcu- 
rate descriptions of the Diamond, Sapphire, AplanaUc, and . 
Amcioo Micropipet, 4"C. •S'c." It is to be bad of Mr Pritcb. 
ard, 18 Ficlt^ Street. Strand^ London, aid we may perh^ 
be able to lay before our readers some account of it in a sub- 
sequent arbcle of this number. 
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Akt. 'S.Xil.—0n&eD^taMaftheSt/m^eaameter,aaapfS4d 
toiheMeanremmtttfHeighU. By Jamu D. Fokbms, £aq. 
CommiiiiKatsd by the Antbor. 

Tbb SymimKiiiiecer ifran UMtrument mate attnwtJTe at £nl> 
ptrbaps^UuD in kng^ caperieoae, umI iniUcqwJoility'forau 
{M-ewiDg ratbw than recavit^ minute impKwions. This will 
account in some measure for the very partial adoptkni (rf a 
oontnTaoce, the excellency of the theory,- and the ingenuity 
of the inventor of which all will admit. Th« principle indeed 
is hy no means new, having been dismiiifd by Hooke aad 
others in the earlier PMlotopiicai Trtm t a c tio a a ; but Mr Adie 
has given it an eleganae and an aofwncy whidi its tAdexjm- 
jectors never anticipated. 

The portable sympiesnoeter, notwithstanding its lightneii, 
is not hkely often to rqdace the banxneter in the hands atber 
of the tn«etical man or the refined philoao^dier; and btieiy 
for these reasons : It is as expenuve and ev^t more so than 
a plain mountuu barometer. Though not nearly so liaUe to 
break as the mercurial tube by concusnons* theae will readily 
separate the ml, and sometimea i«ider the instniment eqoaUy 
useless for tbe time, till it has undergme aratherbaaardoiu o^ 
radtm. It must be kept in one position anly,>~« material objeo- 
ti<m, whereas a proper barometer may be travelled in any posi* 
tion. Though the space corresponding to an inch of mercury 
is far greater, the viscidity of the oil is so considerable, that it 
is imposubleto read off tbe height to less than ^po of an iodi, 
• and It is much to be doubted if the level of the oil be true to 
that quantity. A barometer of similar expence will be read off 
with secure accuracy to one-fifth of that space. Any barome- 
ter tolerably constructed will uke its level in half a minute, hut 
the sym|He8ometer will not merely require for the same par. 
pose four or five minutes, as the inveBt<N- in his pamjAlet atates 
but I mean to show that the time thus required may be aeiu- 
, aUyindefimU, and to expl^n some weighty objectitms coo- 
nested with this, which, if my observations do not dec^ve me, 
afiect tbe instrument, so as to repder it unfit in its picsent atate 
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The experiments from which I expect to deduce these le- 
sntts were mode by me bo far back as ISSfi : -f- having been 
led hy some previous observations to doubt the speedy accom- 
modwtion of the iiutrument to the condition of the air, as stated 
by Mr Adie in bis small wMk which accompuues-the nym- 
jnesometer, I resolved to institute a series of observatims 
(HI the subject upm the same spot of which I bad already ob- 
tained the approximate height, and by taking the indicatitHis 
at short succesMve intervals, to discover in how long a time the 
^mfnesometer might in all cases be conadered to have taken 
ita final level, which is the most important practical quesdtm ' 
in the use <^ an instrument. It was with mudi vexation that 
I found, after many trials, that this time seemed quite indefi- 
nite, and c^n appeared as if it would never arrive, as even 
after hanging an hour, the oecillauon ctmtinued. I threw tbe 
observations aside as hopeless ; and it was only at a later 
period that I saw smne chance of drawing inferences &om them 
which might explain the anomaly they disclose, and now, aftw 
nearly four years, I give them to the world in hopes of eiaU 
iog farther inquiry on the subject, and to suggest, or at least 
pciat out, the mode of diacovering a cure for tbe defecL 

It will be proper, first, to explain what Z conceive to be the 
great fault of-the instrument, and then endeavour to subtttUK 
tiate it by die detail of my observations. It will readily be 
admitted that the cylindrical receptacle at the tt^ of the insQ^K 
tnent, which we may suppose on an average to be % inches Imig 
and i in diameter, which is filled with tbe most difiuse known 
^uid, hydrt^n gas, must be incompar^Iy sooner afiected by 
.any diange of temperature than tbe large bulb of a thermo- 
noeter, intended to have degrees of great size, and which «c- 

* Bende* theae olgectloiii, « very impotUnt me bM beea ettsbliibed by 
a very complete wt of experiments, recorded in the Ediaburgh Encyelopte^ 
dia. Art. Meteorology, p. ITS, that a gradual absorption of the gas b; the 
oil takes place, railing the indications of the iDBtruineDt. 

I I mail here acknowledge the important aiBiitance which I rccelred in 
dw proseention of tbew e^Mtimenta ftmn mj brother Hr C. Fortm* 
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pOMS • ejlilder at meKory, tbe moat denee flrud dtaaoweTal, 
of perhaps an inch long and | in diameter. Tfan we appw- 
bHul win be naAiij admitted ; audit is equally iacdoSrovati- 
lile, that the accuracy of tbe ^mpiesometer ftindamentslly d^ 
pCn^ «n tbe pretanoD of the oarractien for chaogea of temp^ 
rature, .et^andy perfonaed by a ilidiag acale. Wh«Me, if 
tbe atmoBphere be in a TariaUe eonditian, md we riiaJI iai 
that at ahnost all times it is suficiently so to produce an ti- 
fect, the thermMneter, from its less wnsilaHty than the ma- 
garane of hydn^en, which i« tbe important part of the instni> 
IMiit, (the wlacting merely as an index), will show a tempen- 
tore more or ten diflerent from that required for the true oor- 
nctioD, whitb will tberdbre be erroneously made. Suppoe 
tbe tempemture of tbe air sinking, {tor in tbe case of heigfau 
tbe instrument, at one station at least, may be presumed to b( 
in the open air,) tbe instrument itself will have parted with t 
ninote quantity of calwnc before tbe therracHncter. Tbe scale 
therefore depending on tbe latter will be pudied tower down 
than if the true temperature had been indicaled, wbere&R 
the oil will stand oj^onte a M^er point on tbe sKding scale, 
which is divided into inches of mercury, and a iDgantliimic 
fine <^ fathoms, than indiestea tbe aetaal pressure ai the atmo- 
sphere. Conversely, if the temperature be rising, the pres- 
sure indicated wilt be too small. 

If l^is eoorce of error was evtx tbou^ of, probably it wu ' 
considered too minute to be sennUe. We must ther^Fbre ea- 
deavour to substantiate it 1^ experiments, in detuling whicb, 
I would premise, that, aa far as tbey go, I put perfect confi- 
dence in their accuracy, though I eould wish some addidoail 
obserrations bad been made, both under circumat&nces eoaa- 
derably different, and in repetition of the observations on r» 
turning to tbe first station ; though the latter precautiw we 
shall find will little afFect tbe general* conclusions. 

The upper station, which we shall dengnate by A, was the 
room in whicb the sympieapmeter usually hung in Colintw 
House, at 399 feet above the mean level of the sea. The 
loww (Hte, B* was on tbe bank of the Water of L^tb, in s 
deep valley, which oAered a very fit locality for barometiic ex. 
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perimentt. Its level below gtalion A I as^erbnn^ vitif the 
nicest acciiiacyi by leyflUng with a theodQlite by Trougbton, 
to be 141.1 feet. Fnuv a meKp of soiD.e qingle jibaervafionB 
made with tbe symptexaaeter in tbe spoRg (>f the .same year, 
I obtluned nearly a nwij&r result) The .o\>servaUoiis now to 
be det^led were made in tbe height of summer, and their great 
discrepancy in some cases from the real height iodicate, I fear, 
some more fundamental want of compensation than is the 
mere horary variations of temperature. Wit^iout vegcading 
tbe order of dates, we shall camenenee with the ^ost irregular 
Bets of observatitMis, and go on to those more accoi^ant with 
the result by levelling, and more accurate in themselves. The 
mode onployed was, after making the observation at Che 
higher stouon, to proceed as quickly as possible to 4be odiie^, 
and after the cork which closes the cistern of oil had been ppcn 
generally from two to four minutes, the register commeDoes, taA 
was continued every five minutes for an hour, with the purpose 
of discovering the ultimate time requited for the self-adjust- 
ment of the instrument. We ^all arrange than in ublea ac- 
cording to each day's obs^rations, and make oar fttnarics on 
each. Tbe height of the sympiesometer is given in iptihes, and 
also in fathoms, as marked on the scale, imd the column of 
jyiS. indicates tbe .difiWrence of level in faf homs indicated be- 
, cwe«i the two stations, bat which of course -recpures the ush*I 
ihermometric correction for the tempetature <k the airj as in 
measurements by the barometer. 
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Tbia is the worst Bet of observationa I have obtaiped, and 
ia many respecto they are unsaUsfactory. We loay see, how- 
era-, that the general di^ftoution of the thermometer to fall is, 
-M hy oor hypothesis, aocompaDied with a tuiform nse of the | 
ayMjHCBometCT, interrupted by the stationary aspect, .which 
durins a riae is equivalent to a descent in Obs. 6 to ^ which is 
socceeded aod accounted for by the rise of the thermometer in 
Obs. 8 to 10, as it is obvious that the themi9meter upon out 
Mippootion will ouly indicate the change after its effect has 
been maaifested in the gaseous column. The only other in- 
ttanoeofafallof the sympiesometer is between Obs. lOandiiJ, 
and which is equally promptly accounted for by the nse of the 
thennometer at Ol». !&■ Th^ column of differences is far too 
0Mt, nooe wfaen corrected for temperature the height ou^t 
to be only 23.62 fathoms. The positive hoigbt. however, is 
not our present subject of examination. I will only observe 
farther, that there are 10° between the temperature of the two 
BtotioBS ; and if there be any cotutant defect of compensation, 
the error would be, as we have shown, in making the height 
too great. 

Table 11— June 2Ut, 1826. 
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SS B 4M5' 6S.8 ^9.74 180 41 

86 — 4 .^ 53.4 29.70 18£ 36 

27 — 4 .85 €3.3 29-74 182 39 

38 — 4.30 52.4 29.74 181 40 

This, which is one of the worst sets, must be imputed, Hke 
the last, to those unaccountable uncertainties which afiect ba- 
rometric measurements, pardcularlj in cases like this, where the 
height is small, and one of the stations in a ravine li&ble to acd- 
dental changes of temperature. and partial currents of air. But 
the inconsistenc j of the indications between spaces of five mi- 
nutes is the poiqt we have to remark, and the general charac- 
ter of the series amply conGrms the assumption with which we 
set out Tbeyo^ of the thermometer is continuous unUl the 
last obserration, when it rises 0°.1, and we notice an equally 
r^ular rise in the column of differences till the last three ob- 
servations, when it is very clear the atmosphere had been in- 
fluenced by some agencies contrary to the decline of the diur- 
nal temperature, which, though not indicated by the mass of 
mercury till Obs. 38, had begun at Obs. 26 to influenpe the 
magajtiae of hydrogen. Such a series' as the one before us 
shows how perplexing an instrument the sympiesometer must 
aomeUmes be, since in this case, even after the tedious delay 
of an hour, we should have the greatest difficulty in selecting 
the h«ght ntost to.be depended on. 

The following I conuder a very important series. 
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30.01 


142 


n 


4« 


— 


4.00 


66.2 


30.04 


138 


32 



It is dear from our explanation (rf the irr^ulaivtieB rf the 
sympiesometet* that the eauae fviz. aoy change of terapera- 
ture) mnat be indicated by the tb»inometer afier tfie ht^us> 
llirhy has been observed, rince the explanation is feanded in 
"Ae inapmude of the thermometer to receive speedily flight 
impressions. In the two former tables, where the tempetft- 
tnre unifonnly declined, the sytnpiesoroeiter nnifiiAinly rtose; 
and here, where the thermometer uodergoing irregular changes, 
and bdng nearly as high at the end as at first, the sympiesfr- 
m^ter exhibits similar irregulev movements. A little attcntim 
~ to Table 3 will show that the changes inadeotto Ae indicated 
height are Succeeded shortly by such changes in the then&ome- 
ter,as,accoi^ng to our hypothesis, form an explanation of tbMi. 
Thus' the Tise of .02 inches at Obs. 32 and SS, is eaoeeerfcli 
by a fall oF V.% at Obs. 84, and the fall of the oil at Obs. 34 
bad been caused by ab evanescent current of air, prodmdng 
at Obs. 3S a minute rise of the thermometer. The coiTtinuous 
nse of the ml iti Obs. 80 to 87 is satisfactorily accounted tot 
by the coa^erable fall of the temperature fhim 66.4 to GS.IfiB 
the same observations ; nor can we doubt that the thermome- 
tric rise of 1°.3 in the succeeding observations was accidental 
from the approach of ilhe body of the observer to the thermo- 
meter only, ^ce it descends immediately after, and since the 
problematical rise of the instrument is readily explained by the 
partial heating of the thermometer. Had it not been for this 
obviously accidental heating, the oil, instead of declining, 
would in all probability have risen steadily, till ©bs. 39, ac- 
companied with the descending temperature, indicated by 
the thermometer in dbs. 39 to 41, where a rise is ag«n ex- 
hibited which had already affected the oil at Obs. 40. The rise 
of the oil in the two last observations is to he imputed to an- 
other descent of temperature not indicated when the dwer- 
vathm ceased. 
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TaIle IV /u^ Bih, ISCS. 

Slot, Hour, p. H. Therm. , 
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4.06 


68.8 


29.86 


164 


—11 


45 


• 


4.10 


643 


89.69 


188 


+ 18 


46 





4.16 


68.8 


29.83 


168 


— 7 


47 





4.20 


62.3 


29.92 


156 


19 


48 





4.36 


68.6 


30.00 


144 


31 


49 


^- 


4.30 


61.6 


30.00 


144 


31 


50 


,_ 


4.36 


61.4 


30.00 


144 


31 


61 





4.40 


61.0 


■ 89.97 


146 


29 


59 


_» 


4.46 


60.4 


29.96 


160 


25 


53 





4.50 


60.3 


29.97 


146 


29 


54 





4.56 


60.8 


29.96 


148 


27 


66 


— 


5.00 


60.0 


89.96 


149 


26 



From this series we can hardly draw conclusions either for or 
agunst the theory we propose ; the first part being favourable 
to it» and the latter observations exhibiting the unusu^ coii- 
currenice of the descending ttiennometer with descending oil. 
We would noUce the extraneous motion at Ohs. 45, as being 
certainly occasioned by the accidental contact of the person of 
the observer with the instrument, which rdsing the mercury 
0^.5, had imparted a much larger portion of caloric to the hy- 
drogen gas, and caused the descent of the oil to a great ex- 
tent The temporary rise of the thermometer at Obs. 48 seems 
to have ^ven the turn to the oil, which becomes stationary, 
and afterwards descends without apparent cause. It is remark- 
able that the last three or four observations give the hoght 
mudi more nearly than when the instrument stood for ten mi- 
nutes together at 30.00 inches. 

Table V.— Ju^ 4^, 183«. 
V». 8UL Ho»r.P.K. TWi. iX'^^F-V "™f- ' 

"fl? A &^¥!f 6sF 29.TO 185 — 
ST B 6.40 63.8 29.86 160 — U , 
58 — 6.50 61.2 9Q.m 1S8 m 
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29.90 
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7.00 


69.7 


2992 


164 


31 


61 
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7.06 


69.3 


29.92 


164 


31 
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69.4 


2994 


1S2 


33 


68 
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7.15 


69.3 


S9.94 


162 
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7.20 


68.3 


«9.9« 


164 


. 31 


ee 


— 


7.26 


68.7 


8994 


■ 162 


83 


66 


— 


7.30 


68.9 


S9.96 


160 


36 


er 





7.36 


68.6 


29.96 


160 


36 


68 


— 


7.40 


68.3 


29.95 


130 


35 



This table seemspeculiarly fitted to verify our hypothe^and, 
if takeo singly, would be uo insufficient proof of its correctnesB. 
Tbe general tendency of the sympiesometer is to rise, and of the 
tbermometer to siuk, but their miDuter oscillations prove more 
closely tbeir connection. The fall of the latter is steady, ac- 
companied by the ascent of the former, till Obs. 60, where the 
stationary condition of the oil b succeeded by an evanescent 
rise of 0".! in Obs. 6^ The subsequent deseent of .OS in the 
oil is perfectly accounted for by the almost stationary condi- 
tion of the thermometer at Obs. 65, and its rise of O'-S at Obs. 
G6. When its renewed gradual descent continues to rtuse the 
sympiesometer, or render it motionless till the conclusion of 
the series: the poutive height indicated is much too great. 
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3>66' 


69.6 


29.79 


174 


_ 


70 
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4.02 


66.0 


29.80 


172 


— 2 
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._ 


4.05 


64.4 


29.84 


466 
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4.10 


63.3 


29.98 


148 


26 
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4.16 


62.8 


30.02 


139 


35 


74 





■4.20 


62.8 


30.02 


139 


35 


•76 
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4.25 


62.6 


30.02 


139 


35 


76 





4.30 


62.4 


30.02 


139 


36 


77 
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4.36 


62.4 


30.03 


138 


86 


78 
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4.40 


62:0 
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34 


T9 


■^ 


4.45 
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30X12 


140 


34 
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80 B 4».0O' 6%& daO!i ISft 95 

81 — . 4 .55 62.6 80.03 139 95 
W — 5.00 63.4 80.03 140 84 

After watching the sympiesometer in its most fluctuating 
state, it is pleasing to find, in a series like the one before us, 
that in its remarkable steadiness, which is gteater than I erer 
observed, our supposition is completely hacked by the iinif<x^ 
Aity of teitiperature very ungular for such a time of day. The 
astern was opened at the instant of the first observation at 
the lower station, and after two more observalioDs,' it seems to 
have acquired the teTnperature of the air, which continued for 
46' with an extreme variation of only 0°.8, which occurred but 
in one instance. We may therefore easily account for the ex- 
traordinary unity <^ the columns of the sympiesometer, though 
h is not so easy to explain why the height is so much greater 
than it ought to be ; but that is not to our present purpose. 
The only variation which breaks the column'of inches between 
Ohs. 72 and 82, is of .01 at Obs 77, and -is immediately suc- 
ceeded and accounted for by a sudden fall of 0°.4 of the ther- 
mometer, which is actually dott&k ofamfftM of the thermomi' 
ttr within the same limits. This seems to prove to demon- 
stration the accuracy of our exptanatton. 

Tablb \U.~Jid^ SOthy ISaS. 

No. StMi. Hc™p.X. Therm. i^^"^^^ l»C 

"is A &S& 73.1 S9.46 282 — 
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29.60 


216 


— 6 
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2.45 


77.4 


29.64 


208 


14 


86 





2.60 


78.1 


29.56 


207 
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9.M 


76.2 


29.60 


200 


22 


88 





3.00 


76.6 


2961 


199 


23 


89 
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3.06 


76.0 


29.61 


199 


23 
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3.10 


76.0 


29.60 


201 


21 
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3.16 
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29.69 


202 


20 
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74.1 


29.60 


201 


21 
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3.S6 


74.1 


29.60 
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3.80 


74.3 


29.61 
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196 
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This taUc I httTC ^Bced tlie kst of ^ series, because tlie 
heights it mdicates tfre pretty regular, mi ttppromHi te the 
true idtitude fkr nearer Uuu any of the others i sod it is well 
worthy of observatioD, that it appears to be the ooly uiBtance 
of the temperature of the \ow€tt ttabou b^n^ equal to oc 
grtstcr thui that of tbe apper. This Bur^y iadicaf^fi smds 
pUBuuient want of compensatioD of temperature, la this set 
the tbennoneter geuraally fails, and the sympieBtHaeter gene- 
laHy BSG^uls to the ooDclusioD of the observations. Same 
small fluctuatiou not exceeding oae or two hundradtfas of ui 
iDOh occur^ and the oscillations of the (hennometer, cfnUrary to 
the diurnal decline of temperature, do not exceed VS betweea 
any two obaervadons. 

I shall conclude these cixperiments by giving the results td 
one q( a very ^mple nature, in which the instrumfflit was le^ 
moved &om stauoo Ato one aboutafadiani lower (D,) ao ^part- 
BBMit partly under g^und, and with a pretty free ezpoaure to 
the changes of external temperature, it will serve to confirm 
our fonner results. The instrument was asoortaiiied to be ex- 
actly at the same height some time after its rttum to statitm A- 
Tbe cdumn Diff. in the following table merdy indicates the 
succeanve differences c^ the hagfat ef the aympiesMnelgr. 
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+0» 
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+0) 


V» 


— 


3.16 
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8.26 


«0 
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106 
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109 -^ 8.50 61.6 »9.74 H-OX 
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at iififl^,to the meantmuta ttf Sights. BMC 

111 — 4.00 61.4 aft74 +03 

From Oba. 97 to I0£, the Ownnoneter &Ub, and the s^n- 
{amaeteCj with one ezeepeicHi, nmfcriRly raes. Tbe tail- of 
jOI at Obs. 106 is cauaed by a change invested by the fall of 
no lesB than 0^.6 of the thermometer, at the next obserfatins. 
The descent of the <»! between Obs. 107 and 106 is succeeded 
in Obs. 1 OS by a BUtionary thenaometw, which in the cMine 
of falling is e(|uivaleat tout iuibal TIM. Tbeaacmt of tlH«il 
ia Oba. 108 is fallowed by the dcscentof mercm^ in Obi. 1)0, 
and the icoewed fall of. tke former in Oba. HO ia prodiMed 
hj the cduK which is indicated in tbe (xmtnuynittfdD of tb^ 
mercury in Oba. Ill, so that this cntious ossillafion is preserv- 
ed five tinea ; the moticHi o£ tbe syn^Msoiacter ^wsys preeed- 
utg ikat of the thcarmomeberT as it odgfat to do aocordin^ to 
theory. 

Begardiog the very erroneous lesulta of hnght whic& many 
of the precedii^ taljea give, I owa I feel it diffioiUt to give 
an .e]q>Uii^<m, more especially as. several uials 1 -made itt 
apfing agreed far better with the actual height, when die dit 
ferences of the attached therminneter were of course greater 
My experimeDts are too limited to draw positive conclu^cns 
on this point, whidi is not tbe one I aim at ; and I shall oon^ 
t«it myself with noticiiig two poerable sources oi arror. That ' 
the uutrument (wbicb I believe is graduated whoUy experi. 
mentally) may not have been subjected to sufficient degrees ' 
of beat, which in these exp«^ieats was so considerable ; and 
that the, situation of the expeiiment was 8u<^ as to render it 
trying to barometric measurement, being a ravine where pro- 
bably very various currents prevail, particularly in warm wea- 
ther. I hope at a future time to continue my experiments on 
the use of tbe sympiesometer, and in the meantime to excite 
flome attimtitw to tbe subject. 

I promised, befere concluding, to give some hints for the re- 
moval of. the defect I suspected, and as my paper is now longer 
than 1 istended, I shall do so in a few sentences. Since the 
the nmn pcnot is, that the tbetmometer should indicate the 
actual temperature ef the hydrogen gas, I should recommend 
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that the -bulb be actually inserted m tbe toagazine wliidi con. 
tains it, and the stem beii^.tanied dotrn, should run poralUl 
to the imtrument, the degrees running downwards, which is 
^artuall jr. the direction th^ asnmie on the lower scale upcKi 
which that of inches and fathoms slide. Farther, tfaoagfa 
this I think would nearly obviate the evil, the bulb <^ tbe 
nsemuial thennotneter might .advantageously be made naucb 
smaller, and a very minute hut^^oUenafl bore applied. Tbus the 
degtees would be rendered smaller ; but if they were only half 
their present nee, the accuracy, I am oonvioced, would be ad- 
vantageously . transferred frc»n the minuteoess of tbe adjusU 
meat of the scale to the cenainty that that adjustment, si 
^nearly as it could be made, would be in iu primaple carrecL 
A nice eye would discern the toith of a dep'ee if aaded hy 
jkilful ^aduatioD, thou^ no larger than half what they 
Are at present, and a lens might ev«i be provided. The ma- 
gazine of hydrogen should also be more defended than. at pre- | 
sent from the influence of the breath of the obs^rer ; and even 
were the position of the thermometer not to be altered, the se- 
dusioa of the gaseouB bulb from tbe more immediate acdonof 
Jltmo^heric changes, would be advantageous, by renderii^it 
mwe similar in condition to the mercuTy. Other precautions { 
will doubtless occur to practical ipen, for the remedy of tbe ' 
defect I have endeavoured to prove, if my deductions be cuTect | 
, . Ip coQclunoD, I have otJy tu observe, that my animadver- ! 
'.nuMis of course apply to the sympieBometer merely as used in 
the measurement of hd^ts ; as a marioe baromtier, its aupe- 
riofity in accuracy and . utility, aa well as convenimce^ aeemi 
j^uily establidied. 



AsT. XXIII — ;0n the i^uence of l^ght on the metiont sf 
Ittfim^ria. By ». E. Ghaijt, M. D., F. R. S. E., P. L. S, 
Professor of Zoology and Comparative Anatomy in the lljii- 
vergity of London. Communictited by the Author. 

Manv animals appear sensible to the impression of light which 
have obviously no distinct organs of vision, and some eyen 
whiqh exhibit no trace of a nervous system are notwitbstand- 
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mg perceptibly influeKed by that agent. JcHnia plaeed 
alive in basoas of aea water I have observed to move slowly 
along tbe sideB of t^e veaaeU till they reached the most ^aded 
ntuation, where they gsnerally rcmaiaed statjonary, and th^ 
appear to shun tbe light in their native element I have often 
veiified tbe observations of TremUey on the fondness of the 
Hffdras. for light. When placed in a glass jar with pure wa- 
ter, they quickly betake themselves .to the illuminated nde of 
the -vessel, and collect in that situaUon. In their natural abode 
they show ihwt partiality to li^t by approaching to the sur- 
face of the water, where they are genendly found adhering to 
the stalks of floating Lemna. When we watch the motitffis of 
Meduace floating in tbe sea, we generally observe them change 
Uior direction aa they ^iproach the surface, and direct Ui^ 
course downward beftve any part of their body has come into 
contact with the atmo^h««. From seeing this often take 
jdace where tbe water was quite still, I have been induced to 
believe that the delicate transparent texture of the animal was 
sensible to the blaze cX the sun^s light as it approached the 
surface. I have elsewhere remarked that even the ova of some 
zoophytes jK'eferred to attach themselves to the shaded pan« 
of the vessels Id which they were plaeed. From the wA ge- 
latinous texture of such beings, indeed, it seems natural to ex- 
pect that an agent impinging on them with such velodty and 
in so great a quantity as the rays of light, and which pene- 
trates their whole substance, should be able to afiect thbm in 
some manner, were it only with impresutms of touch. And 
the examituititHi of tbe localities and tbe particular positions 
balntually assumed .by the lowest species of fixed and nerveless 
ammals, where the temperature and pressure do not vary, lead 
UB to conclude that thdr physical distnbudm is principally 
determined by the iotmiaty of light. ■ 

From the minutenesB of the It^fiuoria and th^r transparent 
colourless texture, and also from the manner io which they are 
generally examined, in watch-glasses imder tbe microscope, 
die influence of light on their motions has [Hubabiy esc^ed 
noUce. The moU<»B are most easily observed in those which 
have a perceptible magnitude with some degree of opacity and 
a lively ctdour, as the Fvrcocerca viridis of I<am. (Cttvaria 
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vJndM ot MaBer mA Bnigniere), whkh it ponqitJUe to the 
naked eye, and has a far^ht frasB-graea colour. Thta aniioal- 
cule is found io tlie soinmsr seaioo in Bti^aot pook of &ah 

' -wMer, where it fanns > thin green iUm on the wrfoce. It -wn 
obaervKl by Uuller in this rituatioa in the fresh water pook 
of Denmsrli, and it is found in the eaar Htnittion in st^joant 
pools near iJoDdon. Mullerobwrved. that when these ammaU 
onles were pkced in a vchmI of water, tbe^ oolkcted at the 
margin, aad ified by the evaporatiaii of the water, leaving s tlun 

, green fibn on 4he side of the Tecse]. I> the nooth at August 
lastlohservedaH^t^pTenfilmontbeaoodi sideofasaiaUpaal 
of stagnuit fresh water aearLondoti ; iteorerad detached por- 
tions of the Burftice and extended ovex. mate Attn tmaty square 
feet Afl it did not appear to the naked ^e to be produced 
by the green leaves of any fiaat, i placed a small portioD of 
the film in water under a po^et mieroscope and observed that 
the whole green matter detaciied itself into separate lively ani- 
■lalcnlas with a taperi^ Infurcated tai), and ctMresponding ex. 
actly with the figures and descriptioiM of the Cercaria oiridb^ 
given by Muller in his Animak. Ii\fua. (tab. 19, % 6 — 13), 
and by Bniguiere in the Bticyc. Metk. (pi. 9, fig. 6 — 13). 
Lamarck baa made a distinct genus, Punocerca, of those Cer- 
earia of MuUcr whi^, like the present qteaes,. have a bifur- 
cated tail. 

The water containing these minute animalcules was placed 
in a dtallow crystal vessel near a window that I might obaerve 
Aeir motions and appearance. Under the microscope they «• 
hilnted a granular or vewcular tmtise, but |Hesented Dooe ai 
those q»tfl which Muller mistook fbr eyes in some other tpo. 
met o[ Cercaria- After remaining about two hours I observed 
my green animalcules all accumulated at the surface of the 
water on one side of the vessel, and nearly left dry on the 
shallow mar^ by the rapid evaporatim of the wata. Think> 
ing that some slight inclination of the vessel to aae side might 
have caused them thus to accumulate at tme part of the mar* 
gin, I turned that part slowly to the opporite side, added • 
small supply of water, and a^tated sli^tly with the water the 
animalcules which had nearly perished by the evaporatiaa. 
On uiqweQBg them a few hours afterwards I feandthon all 
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again accumulated at one side of the surface of the water, and 
«B it ihappeaed both tinieB to Ik tte aide aeaat the vmdow whate 
they were collected, I nwpeeted tint, like die A$rirv,«liey xoig^t 
hmrv been attnoted to ifaat rade by tbe infliHaice of the J^ht. 
I now removed the TeweJ to the apposite side of the •trindow, 
that the light might reach it by a diS^nt direction, and is about 
an hour I found that they had again collected preciBely on tbe 
part df the margin nearest to tbe light. The vessel wasaftor- 
wardB placed at voriom ^stances from tbe window, Mid hi rari- 
rotis directions with regard ti* it, and in mora tbui twenty siie- 
'cesMve trials, I fbund the ammaloutesiinVariaUy bet^e ^eia- 
selvffi to the -most iltmainaited punt of tbe margin. On turn* 
iirg 'the vemdl .gently roond &om the wmdow, I oosld'ohMrfe 
i%e aniihakutes with a pocket lens bouMd forward idmost in a 
strmght Hne te tlve light, after slowly detaching 'theoiBriTes 
'from tbe side Vhere th^ bad previously aeoumulated. When 
they are swianningdispersed through the water, they aeem to 
4iave 'disapt)eHT^, being almost inviable to the ' naked eye 
-wlieB thus'septotted, and' exhibiting an isteose green colour 
only wben collected dosely together, 

*rhe presence <^eyes in such animals has been ridiei^ed by 
later-naturalists, -as imi^ying the existenoe dT an optic nerve, 
acentre of nervous energy, and a general complie^ed o^;Mh- 
zation, 'which are contra^cted -hy microsoc^ inspectfOB. lAe 
motions of Injitsoria are by many believed to be automatic, 
snd-ILamarck conceives them toTenuh merely -from the action 
df "varioos imponderable 4uids {KTvadh^all fabdies; UHiitnict 
wgans of Tiwon belong only to those iminals wbieh ^lequiw 
to modify thel^ht, so as to produce images of distant objects, 
to enable them to shun their fees, to select their propn* feod^ 
-or to provide for the continuance of th«r race, and are not 
met with in the InfmoritL, Zoophyta, or Radiata. It is inte- 
resHng, however, to observe, that an agent w extensively dif> 
fused over nature as light has an obvious and powerful influ- 
ence on the mdtiona of the Furoxwrca viHcjif, an animalcule 
which exhibits nearly tiie rimplest known form of animal ot^i^ 
nization. 
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Akt. XXIV. — Further obtervaiioiu on ike G emratio n ^Oe 
rtrgvlaria mnbilit. B; B. E. Gmjoit, M. D^ F. B. S. £^ 
P. L. S., Professor of Zoology aad ComparatiTe Anatoraj I 
ID the Uoirernty of Loodcn. Cotaiinumcated by the Aa- 
thor. I 

In a former ootke regarding the structure of the Firgvlaria \ 
mrabilit, X.aiu. (E^inbur^h Joun^il of Science^ toL vil 
p> 332,) I observed thftt the ?mall round white ova are seen, | 
ID spring, ragged in a douUe transvene row under each of 
the Jat^al fleshy ezpaouoDS, and that when mature they fxo- 
bably pass out through the bodies of the polypi,, as in some i 
other nearly allied zoophytes. Thia conclown, founded od 
analogy, I had an opportunity of confirming by observing the ' 
process of geaeration in this animal in April last. Specimois 
were brou^t me alire to Edinburgh tram the same part of 
die Frith of Forth with those of the preceding year, and by 
-carefully supplying tbem with pure sea water they were [h^ 
served in a healthy condition for several weeks in long glass 
tohes, that I might more closely examine them with a lens 
without in the least disturbing their motions. The white ova 
under the jHanae, close to the stem, were of considerable uae, 
and caused the fleshy substance to project at these parts like 
small external vesicles. I had the satisfaction, however, to ob- 
serve the ova advance slowly upwards into the bodies of the 
polypi which compose the whole substance of the pinnse, and 
during this passage they acquired a yellowish white colour, a 
more regular spherical form, and a greater aze. As they ap- 
proached the base of the stomach they appeared to enjoy more 
freedom, and on examining them in tbisntuation wi^ a lens, 
through the sides of the glass tubes, I could -distinctly per- 
ceive the ova in the same restless state as I had olifserTed the 
red ova in the polypi of the I^Auloria Agitata. They d>- 
viously contracted themselves in different direc^ons, they 
changed their poatioos, and sometimes they appeared as if 
revolving round their own axis. On escaping from the body 
' they exhilnted the same slow spontaneous motions as in the 
LfAviaria. It is interesting to observe this singular law re- 
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gBrding tbe generation of zoophytes thus gradually extended 
by the cautious obeeiration af individual facta. 

A very remarkable htsua naturce of this animal was brought 
me along with the other speciniens. It measured nineteen in- 
chea in length, and had lost the central cakareous stem of iu 
u{^>er half. The lower half of the animal had the usual 
structure and a healthy appearance, but the portion which 
had lost the axis was cylindrical and smooth like a worm, with 
a clavate termination, aqi^ without the slightest appearance of 
{Hnnffi or polypi on any part. The {unnse of the healthy por> 
-tion diminish gradually in uze from the middle to near the 
commencement of the smooth vermiform half, which was 
equally alive with the other, though very differently formed. 
This remarkable specnmen of the Vtrgviaria mirabilis is pre^ 
flMTved in the Zook^cal Museum of the University of Lon- 
don. 



A«T. XXV.— ZOOLOGICAL COLLECTIONS. 

' I. COstrealiont <in the Mantis Tribe, or that of the Leaf Iiueeti.' By 

UrAsAK. 
Or all the imeot tribes in India that of the Leaf iDiecta ia tbe moat tr- 
narkaUe for exteraal fono. According to the Uteat daaaifleatioD, tbU 
Inbe has been divided iolo the two fnmilie* of the JUantida and Phtumida, 
AiUDded on a difference in the structure of the foot or leg ; this member in 
.the former being raptorious, ia provided with a sharp claw, and a hollow 
on the leg and tbigb, and a double aeries of tpurs, for tbe better Kcnring 
ita pre; ; and in the Utter, being deatitute of any tnch peculiarity. Dr 
^dam calls two of the apecimens laid before the Committee Gonggkdetj m 
ibey ai^>ear to con-eapond closely with the description and figure of that 
epeciei in tbe latest catomological worki. Thia insect, when alive and 
fresh, presents a striking resemblance to a blade of grass, differing in co- 
lour according to tbe season, being green and succnlent in the rains, and 
in the dry weather, (o much like a withned straw, that they can with di& 
Acuity he distinguisbed. On flnt beholding this insect, during tbe hot 
.winds in tbe upper previncea, Dr Adam could hardly be convinced that it 
was not straw, and part of the same loi^ and dry grass on wbicb it rested. 
A slight movement of tbe bead, however, like that of tbe bouse liiatd, 
OD the wait, when watching its prey, aatisfled him that it was a living ob- 
ject, and on removing grasa and aU to hia hut fbr euroination, he was bodi 
soiprised and amused at tbe extraordinary powera which tbe inMot dev>> 
loped. Clinging close to the upright straw wbicb was fixed on the table, 

■ RMd at a meeting of tbe Hiyskal Cmnmlttee of the Ariallc Society of Calcutu. 
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luUted bj a iat or « tiger, And if M) unluekf iSr luVP^ned to Aligbt in Iw 
nai^boiHbood, there wuhatdly len.toitachance^eBCdpe. He pniectB 
ra[i[d1r bit armed paw, and, with unening aim transfixing hia victim, 
lodges it in the toodied hollow of the thigh, destined fbr its recepdon. 
AAer the flf ills hia foweri no ttme ia loat in devaarfng i^ comiiKx^ 
wiA .the t>»nk.i«nd3ii a Awtamaua awdloimiK the wfcole, tbe hwri «iiil 
iringiMnatttntiqg tbe fiiishing maaaL la Uiia aumner he would deam; 
at ■ meal five or sis iai;ge fliea, vrhtcb, in point of bnlk, nesrlj doubkd hia 
own bod)'. 

On viewing llie atractore of ^e 'fbre-limb W tibh Insect, it seema iinpos- 
afUe lo imugkwmj Ii6^ moTt parfeodr- conofved itbc tfip-cnd in view. 
neUnb'ita^vatrpagmdnimmlar, {mwidediiMta eIkw at its exbft- 
ui^r, lifeBwiaaatFQogihoEiifbAwl^harpaaa.nQedle.andMie ^roare in the 
last joinUi with the.double row xif teeth or spurs on the margin, coTrespond- 
Ing and locking closely into eaeb other, like the Rings of the alligator, al- 
ta^Hher cuna tllu te an apparatus for seiring and secnring its prej, wbiti, 
lawtamiM ajunaiafcj, caanot tut ecrote adiniwtlyi. B.j taeaam of iheK 
ftnnidable waaptmt, the inaect not onlj becomea deaHuetlve to others, hw 
ia empl^ed to Mtadc iti own species ; and in China, we are told, fighting 

about in cage* fbr the purpoae, as cock-figbting in England, or among the 
inbalritanta of the Eastern Islands. 
■% Aaeomit.of a Singidar Spreia* of Stolkuea JrotH the CoaH <^ C€glen.' 

Bj Jahss Calbcb, Esq. 
n* apedmen of this animal presented to ibe Soeietf was aent to Mr 
Cddar b; Cqitsn Wbite, oemmanding Ae ship Sherbom, wbo gives tbe 
fUlcnaiBg aeeoDBt of die manner in which it was procured by faim :— 
While paaring Ceylon, he aays, a boat came off, in which waa thia curiom 
K*4aitinal. We had nereraeeti any diing of the kind before, and the na- 
tivaa appeared ts have a great dread of Aem, aS they gave an accmmt <^llie 
Ingie ones, on bring louefaed, poaaeasiDg the power to destroy the uae «t» 
Man's arm- It lives on the weeds which grew ra the rocbi, and ia Sn' 
qoently fiiund on the Coast of Ceylon. It is obswved, that, fkota aevenl 
dreumstancea in ita aBatomfcal atructiire, the apecies would appear to rank 
arnoi^ iheA*tenat; bat it diffim materially in other respecta from the spe- 

. cies deeeribed by syaiematic writers, and presenta a pecnliority of extemd 
{bnn that does not belong to any of the Molhisea, aa tar as his acqnaistanee 
-with thiaordereztfflids. It b, however, chiefiy interesting from the reported 
power it pesseases, as alluded to by Captain White, of benumbing or de< 
atroying the ability t^s person's band touching it, resembling in thia point 
tbt Torpedo ftaia, end Oymnolui electrieui. It Beams Blrange, however, , 
that nO' mention abonld have been made of an animal of thia deecription by 
snyof die ffuihon who have written on Ceylon and its natural productioiH. 
'Hie Botdectiadeeoving of Airther inquiry, and, should the native account 

'bewnfirmed, we-dtall have obtaineda most interesting addition to our 
zoological knowledge in the animal now under consideration. 

* Read at a meeting of the Aaiatic EoneQp, Jnne 13, lffi& 
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M. Flourens' Experiments on the Ears of Birds. 853 

St. E*ptTiwtenU on the effiett proAictd by dividing tie Monicireular canal* 

' in the Eari of Birdi. By M. Flodxens. 
At the meeting of the Academy of Scienoes of Paris on the Idth Sep- 

. tember lait, an intereitiag report m% presented by MM. Portal, Cutler, 
■ud Ztanmil, on the experksoitt of M. Flourens, relatWe to the eflbets 
pMiduced by dividing the wmidrenlar omiilaof the ear in birds.' This 
phjdologijt bad abeady -ascertained that the membrane of the tympanum 
might be removed nilhont affecdng hearing; that taking the itapet out - 
of the groove vbich forms tbe Jenerira onaiii weakens eensstion ; and that 

' the deslmction of the pulp of the interior of the vestibule annihilates it. 
Tbeae results might to a cer^n extent have been sntictputed ; but expe- 
timents on the semkircular canals produced s&cta altogether unexpected. 
Their section did not Biq>ear to weaken the seosibiUty to sonnds, but only 
to render it painful ; while the movements of the animal occamoned by the 
sqiaratioD of the parts struck M. Flourens with surprise. He had fbr- 
merly, in November 1831, announced tbi« &ct widi regard to the horizon- 
tal oanola, and subsequent experimenlB on the others have led to new r^ 
suits. The semicircular canela in the ear of birds, beii^ protected merely 
by a thin osseoua plate, ara sumninded by a slight covering of cellular sul>- 
stance, or by openings whieb communicate with the cavity of the tympa- 
nnm. One of the three adheres to the internal wall of the cranium ; the 
two others approach more to the external wall, and, crossing one another, 
one goes in a boriiontal plane lirom right to left, the other is a vertical di- 
rection forwards and backwards. The experiments of M. Flourens were 
upon these three canals. The section of the horizontal canal constaMly ' 
produces a motion of the head fhnn right to left, aadviceverta; and when 
the two horizontal canals are divided, this motion becomes so rapid and 
impetuous, that the animal loses its balance, and rolU over and over with- 
out the power of raising itself. If the semicircular vertical externnl canals 
be cut, a violent motion upwards and downwards takes place ; the animal 
does not turn round, or roll over and over, but falls, often in spite of eser.* 
tlons to the contrary, on its bacic ; and lastly, the eeccion of the semidrou- 
lar vertical internal canals produces violent motions upwards and down- 
wards, but the animal in this case always fells forward on its bill and tum- 
bles round in that direction. These motions cease when the bird re- 
mains at rest ; but as soon as it attempts to change ila place they are re- 
newed, and flight or walking is rendered totally impracticable. The sec- 
tion of all these canals induces viulent and surprising motions of the head 
in every direction. These phenomena do not lake place on aimple. destruc- 
tion of the osseous envelope of the canals, unless the membranous canal 
and the pulp with which it is fllle<l be abo divided. 

An extraordinary circumstance attending these experiments is, that the 
involuntary motions do not prevent the healing up of the wound, the ani- 
msl from feeding as usual, and even getting fsL Still however the mo- 
tions are continued, and M. Flourens baa seen pigeons iq>on which he bad 
operated, and afterwards fed with care, ibr many months, and even up- 
wardsof a year, ikll into the peculiar motions and tumblings corresponding 
to the divided canal, whenever they attempted to change their poiitioii. 
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In Mher mpectathe birOscxerdMild) tlieir flmctioni,lKMingana seen^ 
eating and diinldng u nual. 

U. Flofireiw repeated hk ezperimtatn in praaenoe of ISii. Cnvieruid 
Dumeril, with the fame reaulta ; and bowcnr nupriaing and iaexpUcable 
the* cna; be, tfaereaeenwiiodoobtoftiM &etta*atatcd.>-'An«e fia^di^ 
pidi^iie, Sept. ISaa. Pp. 181 — 78«. 

A«T. XXVI.— HtSTORY O? MECHANICAL INVENTIONS AND 

OF PIlOcfesSES AND MATERIALS USED IN THE FINE AND 

USEFUL ARTS. 

\. Deieriptiim qf a DifierentM Barometer. By the late W, Hybb 
WOLLASTON, M.D. F. R. S. 
This inatrament is capable ot meaanritig, with conBidFrBble accnracy, 
^tremely amall ilifferencea of barometric p-eeHire. It was originally con- 
trived with the Tiew of determining the force t^ aacent c^ heated air -in 
(^imneys of dlKrent kinds ; but aa ita coBatrncllon admila of any as- 
i^inablc degree of senaibihty being given to it, it is swioeptible of ap[^ 
oation to many oAer purpose* of mora entenaiTe nliljty. A glass tabe, of 
which the internal dinmeter i« at least a qoarter of an inch, being benl in 
die middle into the fomi of an inveited ^phon, with the Ugs parallel to 
each other, ia cemented at each of its open extremiliea into 'the bottom of a 
separate ciatern, about two indies in diameter. One of these cisterns ii 
doaed on all sides, excepting where a small hotisontd pipe opens tmai it 
latxvally at it« upper part; while the other ciEtem remains open. 1i»e 
lower portion of the glass tube is filled with water or other fluid, to tfa« 
height of two or three inches ; while the remaining parts of the tnhe, to^ 
gedier witli the diiem, to the depth of ahout half an inch, are filled wiUi 
o3 ; care being taken to bring the surtaces of water in hoth legs to the same 
krel, by equaliaing the presanre of the incombent columns of oil. If (be 
bcmzontal pipe be applied to the key-hole of door, or any similar perfer** 
tioB in a partition between portions of the atmosphere in which the pres- 
Bores are unequal, the fluid in the corresponding half of the inetrumoDt 
will be depressed, while it is raised in the opposite one, until the excess of 
weighs in the column that is elevated will jnst balance the external force 
resulting from the inequality of atmospheric pressure upon the surftce of 
oil in both cislems. This, howevft, is equal only to the difference between 
^ weight of the column of water pressing on one side, and that of an eqnal 
column of oil vbich occupies the same length of tube on the otlier aide; 
this different depending upon the relative tpeciltc gravities of the two 
fltiida, will, in the case of olive oil and water, be about one-eleventh of the 
weight of the column of water elevated. But ihe sendbilit j of the instru- 
ment might be increased at pleasure, hy mixing with the water a greater 
or less quantity of alcohol, by which the excess of its speciflc gravity ovra 
that of the oil may be reduced to one- twentieth, one thirtieth, or any other 
asngnable proportion. The instrument niay be converted into an areo- 
meter, by closing both the cisterns, and by applying to the ifiper part of 
each a trumpet-mouthed aperture, opening laterally. 
3 
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!^ Aixontit of a mflkod oftneaturitig fJte retittancc. ojjhtidt to bodiet piu- 

ting through them. By Jaheb Wai.iek, Esq.F.H.S. Eilin. 
. ABitbwb««Qdeinoa*Uated tbftt tht^ resiUaqce fiiHo frietion Wa canine 
upOQ s road or raU-road is ihe lasne at all velocities Mr Walker W4i d^ 
tixoaa of aiaertaiaiDg ibe itrain upon a boat when moving at difftiem vfr- 
locidee, ' Tbii experiment waa made in the middle of the East India Ini> 
port Dock. (l410 feet Jong, £60 wide, BM deep,) «o that there was no re- 
BiBtance from the >ide« or bottom of the dock. A aprlng weighing loachina 
waa fUed near the bow of the boat, the dial laid horiaoDtally so aa to be eaally 
fcen by a penon on board ; one end of a line | of ao inch in diametet 
wa« attached to the bnA of the spring, the other end was caniad aalMcq 
and attached to a rock or barrel, 3 faet in dianetac, the frame of which 
waa firmly fixed in the ground, and the handles of BufBcient length for the 
neceiaary nnrab^r of men to turn the barrel. The velocitiei were calcula^ 
ted from the time of pataing throng 116 yarda, or A of a mile, Ifot to 
obtain uniform velocity, the boat was at each experiment drawn over t^tflt 
the length, and thf 176 yarda taken in the middle of the diitance by two 
marks npon the lifle. 'Ihe line between the two marks coming lo the edge 
of the dock was carelully noted by a person ctelioned there for the purpose. 
Three- perapns at least were on board Ihe boat, one to reed off the strain 
shown upon the dial ever; 3 aeconda i one Eo write ibero down, and a third 
to steady the boaf. An exact uniformity of motion by the men at the 
handles was obtained by a little practice, by means of a pendulum varying 
in length (aa a quick or slow motion waa required), hung up in sight of 
the men, by the oscillations of which they regukttd the revolution of the 
handles. The weights marked by the index of the dial measured only 
the resistances to the boat- The following were the results obtained with a 
fidl built boat loaded with 9 tons 2 cwt- exclusive of the men. The length 
of die boat on the snr&ce of the water was 184 feet, its breadth 6 feet, ita 
depth of immersion 2 teet, the whole depth of the boat being 3 feet, leaving 
ooe foot above water, the greatest immersed cross section B fbet. 
TABLE I. 
No. of MCMkds in Velociiy par Obterved raritt. Calculated rasist- 
pa'su'g 178 yaris. hour in Miles. b~ " — -^--- — "- * ■^-- 



S.fi71 
2.483 



The average resistuice of Nos, T, B^and 10, (low velocities) is 0.11 lbs. 
and the corresponding velocity 2.529 milee. 1^ average of Nog. 1 and 9 
. (high velocities) is i3.S9 lbs. and the velocity per hour 4>.5S9 miles. The 
calculated resistance in these cases would be 

' For low velocities S2.0t iustead of 88,07 
— high .' 38.1 1 — . 48.59 
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onDiaL 


■nee. No. 6 ba 
die >t»ndard 


15.75 


1504 


39.50 


32.01 


10.00 


10.65 


11.00 


ii.eo 


11.00 


llXtOBtan 


12.00 


ll.SO 


U.00 


18^' 


11.00 


lfi.06 
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Hr Walker alto made experifnent* with & light boat 88 feet long, and 
on a Tbaines wherr;. 

la alnunt every experiment the reautance ahowed an increase, atnoont- 
ii^ to the aquireof the vdodl; ; bnt where the Telocitfwaa conaiderable, 
the retiitauce fbUowed a still higher ratio, and thia in open water. Id nar- 
row canab the increate roust be conatderaUj greater- The excess above 
the aqoare, is ascribed in a great raeaiure to the raiaing of the water at the 
bow in high veloci ties, and to the depression at the stem. , 

If with a speed of 21 miles per hour, SO toua upon a canal be equal to Tj 
Upon a lerel rail-road, a speed of five milea per boor, woolrl, upon the prin- 
dple of the aqnare, bring the rail-road and canal ro an equality ; wbereaa 
the aboTe results makes the two modct of convcj/anee egual amtideraify 
under fmr milei per himr, and givei the mikoag the decided preferenet aidl 
higher tieloeitiet. 

The fbllowing tablea will show at once the cmnparative merits of canal 
and railway conTcyance. 

Land EiperimeDI*. Wain Eiperfmenta. 

Velocity per hour, ' 2 miles 2 miles 

Distance passed over, 2 miles 2 mile* 

Power of engine required, I horse 1 horse 

Time occupied, I hour I hour 

Mechanic power expended, 1 1 

Velocity per hour, 4 miles 4 milea 

Distance passed orer, 2 miles 2 miles 

Power of engine required, 2 horse 8 hone by theory, 

inore by experiment 
Time occupied, i hour \ hour 

Mechanic power expended, 1 hour 4 by thepry, more 

by experiment 
In these, experiments the resislam 
whereas in Bossut's experiments it w 
well appear; but we have no doubt of the great accaracy of Mr Walker, 
and. bis method is obviously superior to those hitherto used. As he pro- 
mises to continue the subject, we may expect soon to call the attention of 
~ our mechanical readers to new and important resulta. In the present state 
of our commerce and manufactures, we consider the main result of Hfr 
Walker's paper, vis. the great superiority of land over water carriage, aaa 
matter of national interest. A fuller accountof Mr Walker's experitnenls 
will be found in the Phil Trant. for ISSS, p. 15— 82. 

3. On M« permanent increoK of Bulk in Catt-Iron by luccasive healingt. 
By James Phinskf, Esq. Assay Master of the Mint at Benares. 
In a former paper on Mechanical Inventions in tio, xvii. p. 168, we 
noticed the highly important experiments Of Mr Frinsep on high tempera- 
tures. In the course of these experiments he discovered the very reraark- 
ahlo &ct, that cail-iron acquirei a permanent iacreate of bulk by each tue- 
cettive heating. This point is detennined by measuring the cubic extent 
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of an iron retort, as sBcertainol b^ the weight of puie loercuTy which it 

GonUin«dat the temperature of 80°. The actual contents were aa follows: — 

Before the fint experiment, . 9.13 cubic inches. 

After the first fire, - 9.64 

After three fires, - 10.18 

But what ii more remarkable still, the augmentation of the bulk afVu re- 
tort exceeds tht dUatalion due to tke temperature to which it tcBj expoied. 
¥ot aa iron expanda 0.0105 by 180' of Fahrenheit, the increase of bulk 
upon 10 cubic inches should be 0.105 X 3 =; 0.315 at 1800° of Fahren- 
heit, or even the melting heat of silver. Hence we may conclude that the 
dilatation of iron is not equable, a result formerly obtained by Hessra 
Dttlong and Petit. 

4. Deicription of a Sonnding-Board in Jdtercliffe Church, invented by 
the Rev. .Ioun Blackburn, Minister of AtCercliSe-cum-Daruall, Shef- 
field. (From the PhiL Traas. 1828, p. 361.) 

This sounding board is represented in Plate II. fig, 9, 10. The material 
is pine wood, the surface is concave, and is generated by half a revolution 
of one branch of a parabola on its axis. 

The distance from the focua to the vertex is =3 feet 

The length of the abscissa is = 4 feet 

The length of tlie (Kdinale to the aus ^3« feet 

= nearly fi.7 
= Had. of outer circle. 

The axis IB inclined forward to the plane of the.fioor, see Fig. 10, at 
an angle ACD of about 10 or 15 d^ees, and elevated so thai the speaker's 
mouth may be in the fiicus. 

A small curvilineal section is taken away on each aide^irom beneath, that 
the view of the preacher fivm the north and south galleries may not be in- 
terrupted; whence the onter semicircle is imperfect. 

This, however, gives an appearance that is not inel^jant, and the onter 
edge being ornamented with sockets and leaves, and with a pinnacle at the 
highest point, and the concave sutfiice being painted in imitation of a ground 
oak canopy, the efiect of the whole is pleasing to the eye. 

A curtain is suspended from the lower edge of the canopy for about 18 
Inches on each side. 

1. By means of this erection the volume of soand is increased in a very 
considerable ratio, (perhaps as 5 : 1), and is thrown powerfully, as well as 
distinctly, to the most distant parts of the church ; ao that whereas for- 
merly the difficulty of hearing an intelligible sound was very great, now 
that difficulty is efiectually removed, e.g. • 

The preacher was scarcely audible even in the pews near the pulpit, and 
not at all in those more remote : he may now be heard in every part, 
and nowhere more distinctly than in the west gallery, or under it, on the 
ground floor. 

3. It should seem that the voice is reflected in a direction ^ratlel to the 
axis ; for let A stand in the pulpit, and B stand first in the west gallery, 
oppoaile to the pulpit, and then in the dde galleries ; though B is much 
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nearer to A !n tTie latter tax than in the fbrmer, he can yei beat with de- 
cided aiiTintsge when oppoeite to A (t. e, Bt the greater diBiance from him.) 
, The side gallerien appear to be beneflted rather by the iocreased volume 
of lauixl, and by Ihe MConilBry ribrationa excited in a lateral directioD. 

3. It Rppean also that Tibrationa, proceeiling IVom a distant point and 
moving in the direction of the axis, are reflected fVom the parabolic sur- 
ftce towards the fbcna. For let A stand in the pnlpit, as before, and B 
Iti a distant point opposite to it, A can then converse with B in a whisper; 
whilst C standing at an intermediate point, cannot at all- distinguish Ae 
words spolen by B ; he can, however, hear what ia said by A. Also, if 
B Bt a distance, oppoaitc to the sounding board speaks, whilst A places 
one ear on the focus of the parabola, and one ear towards B, the e&cl pro- 
duced ia that of a voice close Co the ear, and in a direction the reverse at 
that trom which it really proceeds. 
1, The converse of this also appears true from the following exp^rimenL 
Let B remain in the situation last supposed, and let A place his face tO< 
wards the parabolic surface, 3nd his bacic towards B ^ let A now speak, 
having his moilih in the situation of the focus, uid he will be heard as 
liistiDCtly as when his ftce was turned towards B. 

5. If the mouth of the speaker is placed much within or withobt, above 
or below the fbcue, the et^t is pioportionally diminished. 

6. While the figure of the canopy remained perfect, the eSetit wa£ more 
complete ; perhaps it might be improved if constructed longer, or in 
other words if continued tiirther ; but the distance of the tbcus S to the. 
vsnex Aj &g. 10, which regulates the curve must depend an the supposed d- 
tuation of the speaker, which will vary with the diameter of the pulpit. 

Fig. 10 repreaents a section of the parabolic sounding-board, which is 
shown by the line APE. The axis of the parabola A C is inclined as 
shown <B) the flgore^ to the horiaon. The mouth of tlie speaker would be 
about the focus S. If S/i, S Pare the directions of ihe sound incident n{Kin 
the board, p 9, P Q will be its direction after laflesien. 

a. Account of a Froceii Jar producing a beomtljkil Bhtt CiAmr. By M . 

Six parts of sulphate of copper were dissolved in a small quantity of 
water; also, six parts of white arsenic with dght parts of potash of com- 
merce, were boiled in water until no Airthf^ quantity of carbonic acid was 
diaengaged. This hot solution was gradually mixed with the first, conti- 
nually agitating until effervescence ceased. An abundsnt dull yellowish 
green precipitate was formed. Alwut three parts of acetic acid were then 
added, or such a quantity that a slight excess was sensible to the smelt 
Gradually the precipitate diminished in volume, and in some hours a 
slightly crystalline powder was deposited at the bottom of an entirdy 
colourless solution. The fluid was poured ofl'as soon as possible ; and the 
. powder, washed with plenty of water to remove the last portions of arsenic, 
was then of a brilliant tiluc colour. 

Care must be taken not to aild to the cupreous solution an excess of ar- 
seniate of potash, as it causes waste of the acetic acid af^rwoids added, as 
the latter must be ill excess. In repeating the process'tnthe large way, an 
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usemate of pbtuhi prepated with e^bt p«rU of iuud« of aneaic, iiifitead 
of %n., was used, and the result was verf McccnAiL M. BfoconiMt tbinkt 
that probably a dight variation of the ptoporiiona he hM given ma; be 
finind adraDtageoas ; but, iu the meantime, consUers it right lo give the 
beat prt>cesa he is able for the preparation of a colour ao beautiful, nd 
which maj be very useful in the arts. 

6. Account of the Process fur making fJUramarine. 

M. Gruinet of Thoiilouse has succeeded in fomuDg this vidaabU p^- 

meut ; and our able correspondent, Profeseor Gmelin of Tubingen, has b1h> 

dificovered a process for making it, which is giveu in the Arui, de Chim- 

tbr April. 

Prepare hydrate of silica and hydrate of alumina; the former is obtained by 
fusing well powdered quartz with four times its weight of caibouale of potash, 
dissolving the fused mass in wsler, and precipitating by muriatic acid 
Hydrate of alumina is procured by precipitating a solution of alum with 
amraojiia. These two eerths are to be carefully waiJied with distilled wo- 
. ter. After this, the quantity of dry earth remainint; is to be aecertafsed, 
by beating to redness a certain quantity of the moist precipitates. The 
hydrate of silica which I employed in ray experiments, contained In lOCI 
parts S6, and the hydrate of alunilna 3.'2i parts of anhydrous earth. 

Dissolve afterwards, with the assistance of heat,,DB much of this hydrat» 
of silica as a soUilion of caustic soda is cupable of taking up, and deter- 
mine the quantity dissolved. Take (hen for 72 parts of the letter (anhy- 
drous eilica) a quantity of hydrate of alumina, whicli cont^iins 70 of anhy- 
drous alumina : it is to be added to the eolulipn of silica, and the mixture is 
to be evaporated, with constant stirring, until a moist powder only remsiDs. 
This combination of dlica, alumina, and soila, is the hose of the ultra- 
marine, which is to be coloured by sulphuret of sodium, and this is efiiict- 
ed in the foUowinp; tnanner : — Putinto a Hessian crucible, provided with 
a good cover, a mixture of two parts of sulphur, and one part of anhydrous 
carbonate of soda; it is to be gradnatly heated, unlit, at a moderate red 
heat, the naass is w_ell fused. This mixture is then tfl be projected, in very 
smaU quantities at a time, into the middle of the fused m^ss. As soon as the 
' effervescence occasioned hy the vapour of wsler ceases, a fresh portion is to 
be thrown in. Having kept the crucible moderately red-hot for an hour, it 
is to be taken from the fire and permitted to cool. It now contains ultra* 
marine, mixed with sulphuret in excess, which is to be separated by water. 
If there be sulphur in excess, it is to be expelled by a moderate heat If 
the whole of the ultramarine be not equally coloured, the finer parts may 
be separated, after having reduced them to a very fine powder, by washing 
with water. 

T. Inventions for Sharpening- Blades of Knives. . 
In 183T, Mr Felton took a patent for a meihod of sharpening edge- 
toola by means of two ground steel cylinders, which acted like files. Their 
edges were drawn backward and forward in the angle formed between the 
two cyhndrical flies. The working surfaces are a succession of small 
cylinders with openings between (bosses and recesses,) and the surfaces of 
the bones are exposed, or cut, or scribed round circularly, like the files 
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called floatt) which present m many cutting or file edge^ tgaiuBt which the 
knife jg pressed wben drawn backward! and forwards. 

Another patent baa been taken ovt in May 18sa by Mr F. Westley, tar 
a Bimilar apparattu, which ia a decided copy of the'prindple of Mr Fel- 
ton'a invention, without bdng an in)]vovemenL It may, however, be 
cheaper, and more eaaily made. It conaietB of fbur paiia of atraight ban 
of stedt with file edges, each .pair being placed like a St Andrew's croot, 
and at the sune acute angle. The knife is then drawn between them as 
in Mr Felton's contrivuice. The inclination of the bars may be varied 
with a screw. 

Another method of efibcting the same pnrpose boa been invented by Mr 
Blake of Sheffield. A aeries of file-edg^ bars are connected together by 
an axle passing through tbeir centres, so that tbey can be set at any angle, 
and ftatened by a screw. 

We have no doubt that a better contrivance than any of them would be 
to use two ground carfacea of variable curvature, (parabolic, for example,) 
so that various inclinations of the cutting surfaces could be .obtained by 
merely making the one revolve round upon the other. 

8. Deaeription of' the Pntumatic Spoon. Invented by Mr Gibson. 
This truly ingenions and useful invention has been very pn^terly re- 
warded by the Society of Aria with the Iiis Medal. It is shown in Plate 
II.Fig. ll,and has alidL, opening round the joint, ab. Its handle His a 
tube, the extremity of which £, is a circular dis<^, upon which the opera- 
tor puts hia thumb. The fluid is introduced at the lid L ; and when the 
lid L is shut, And the thumb placed upon E, th« spoon may be held in any 
position, without the fluid fdling out. Hence it is especially valuable in 
administering food or medicine when the patient is in bed. When the 
spoon is inserted in the mouth, the food or medicine fklla oat of the spoon 
by withdrawing the thumb frmn £. 



Art. XXVIL— analysis OF SCIENTIFIC BOOKS AND ME- 
MOIRS. 
Hu: Nabtral Hittorg of ttvtral New, Popular, and Diverting Living 
Objecttfor the MicroacDpe, with the phenomena praented by them mder 
BbterviU'oni ifc. Sfc. Co^oined tciih aecuraie Deacriptiona of the latest 
iiaproBemenii in the Diamotid, Sapphire, Aplanaiic, and Amieian ]Hiair~ 
scopes I and iniiructioHi for managing Ihem, Sjc. dfc. To which it added 
a Tract on the newly ditcoiiered Teal Omenta. lUuttrated by very high- 
ly finished Coloured Engravings, from drawingt of the actual Living Sub- 
jects- By C. R. GoKivo, M. D. and ^Ansbew PuTCBAms. No. I. 
Loud. Feb. 1939. Pp. S9. 2 »to. Coloured ^hites. 
Ins preceding article of this number (p. 337) we have already had oo- 
sioii to give an account of the labours of Dr Goring and Mr Pritchard r^ 
lative to the improvement of the microscope. Impressed as we arc with tix 
high importance of this branch of science, and with the great value of the 
improvements which these gentlemen have introduced, we natursUj looked 
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fbrward wiUi the m«t wngnitte expectadons to the pnblictrtkni of the pre- 
sent work. We knew well that both its tntbon were pe«ulurly fitted for 
executing in a gnperior manner partknUr departmenta of auch an esCen- 
Bive undertaking j but we were unable to anticipate how Dr Gioring would 
execute the drawings Qf raicroecopic el^ecta, or how Mr Fritcbard would 
diacbsrge the flinctions of the naturalist. This information, however, is 
amply supplied hy the first number of the work ; ^nd we haye no hento- 
tion in stating it as our opinion, that Dr Goring and Mr Prilchard have both 
accomplished these difficult taska with the greatest aucceas. 

The first number, now before .ua, commencea with an exordium or pre- 
face, written in Dr Goring's peculiar but f<Mcible atjle, and vindicat* 
ing mioDScopic adeace ftom the sarcasms of ignorant and preaumptuoua 
pretenders. The first chapter, which ia also from the pea of Dr Goring, 
coatMne praeticalremaj^ on Mierotcoptifor viewing <md drawiitg Aquatic 
IjamiE,l(c. Theother two chapten of the ilumber, which are written b; Mi 
Pritchard, are entitled, 1> On the Larva and Pupa af a ttraw-caloured plum- 
ed CuUx or Gnat ; and S. On the Larva and Chrytalit of Vie Ephemera 
margmaiii. The coloured drawings by Dr Goring, by which these two 
chapters are ilhiatrated, are executed in such a masterly manner, that they 
will themselTes bear to be seen by the microacope, and they cannot faU to 
impress the observer widi the conviction, that they are correct portraits of 
the living animals. 

The description of the larva and pupa of the plumed gnat will be interest- 
mg to the naturalist. 

" The transfbnnationt" says Mr Pritchard, " of this animal from the larva 
to the pupa is one of the most singular and wonderftil changes that can be 
conceived; and under the microscope presents to the admirer of nature a 
moat curious and interesting spectacle. Although the whole operation is 
under the immediate inspection of the obaerver, yet so complete is the 
change, that its former organlzatiou can scarcely be recognized in ita new 
state of existence. 

" If we now compare the different parts of the larva with the pupa, we 
remark a very striking change in the tail, which, in the previous stale of 
being, was composed of 33 beautifully plumed branches; while, in the 
latter, it is converted into two fine membranous tissnea ramified. This 
change appears the more remarkable, sa not the slightest resemblance can 
be discovered between them ; nor can any vestiges of the former tail be- 
fbund in the water. The partial disappearance of the shell-like bodies ia 
sDOiher curious drcumstance. The two lower of them, it may be coqjec- 
tured, go to (brm the new tail, fbr if the number of joints be counted frnta 
die had, the new tail will be found appended to that joint which waa 
nearest them in the larva stale. I'he two small horns which ibrm the white 
plumed antenna: of this species of gnat, when in its perfect state, are dis- 
cernible in the larva folded up under the skin near the head. The bU> 
mentary canal appeara nearly to vanish in the pupa, as in that state there 
is no necesaity fbr it, the insect then entirely sJtistainiBg bom food ; while, 
near this canal, the two intestinal blood-vessels seen in the larva hna 
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tww bicoaie more (Ustiixit, and we wpplicd with levetal anaMomoaiDg 
trancbM. 

" Xhuing the latUr put of the day on which ibe drawing was takes, 
the nuliqientB of the 1^^ of the perfect insect might be aeen, folded 
Within that pan which appear* to be the head of ihe pupa ; and seroal et 
the globulei had vani^ed. th(^ remaining longcit that were sinuled 
oeareit the he&il. It ma; be necps«ary to obserTe, that the head »f the 
papa floBU juU under the aurlbee of the water ; and tlte insect, in thii 
stale, is nearly upright in that flttid, while the larva rests its belly at 
■idea at the bottom of ihe pond or vessel in nhicb it ia kept. 
. "ThecirctiitousmBanerin whichtheCreolorappearstoform thiaspeeiei 
of gnat, and rawy other of Hii smaller prodvctiona, is truly wooderiuL 
Other crearnrea are formed directly either from the egg or the maternal 
pomb. Aa. however, the Deity does nothing in vain, it may bepresamed 
Ihat He must have had in view some important olgect in the prelimiitary 
aleps through which these ^ings havs to pass, as from the egg to the 
larva, chriiiaiis, andper&ct insect; and, however low these minutiae of Tia- 
ture may be held in the ^mation of the unthinking mats of mankind, 
this mott elaborate proceeaing renders il not improbable that they may be 
deemed by Him thecboiccst andmostexqnisiteof Hispraductinna. Theae 
mysterions creative operations of nature, as delected and unravelled by nti- 
croscopea, are surely grind and capital subjects for obseryjtions. I should 
pity the spirit of tfie man who scorned to be amused by inspecting these 
marvellous melamorphoKs, and disdained to be intbnued of tbe manncf 
in which they are effected." 

From this specimen of Mr Priicbard's description, which is h»« seen 
to great disadvantsge.trom the wont of the flguree, the reader will form an 
idea of the manner in which this part of the work will be executetl. 



Aet. XXVIII.— proceedings of SOCIETIEa 
1. Proendin^t of the Royal Soa'ely of Edinbargi. 

December IS, 1883.— The following communication was read: " Ob- 
servations on the Movements of the Molecules of Organiied Bodies. By 
Dr Bkewbter, F. R. SS. L- and E. 

January 5, 1999 — The ifellowing ^Gentlemen were admitted ordinary 
Members :— 

ANDRa^SKsvE, Esq. 

R. C. CoLVAR, Esq. 

The following communications were read; — 

t. Biqjraphical notice of the late Sir J. E. Smith, P. L. S- with an es- 
timate of the character and influence of bts' botanical labours, by the Rev. 
K. B. Raksat, B. a. F. R. S. E. and F. A.'. S. Scot. 

' 9- Account of a great luminous arch as seen at Plymouth- By G. Hab- 
VET, Esq. F. R. SS. L. mi E. 

9. A letter from Dt Thohson describing a spontaneous emission of in- 
flammable gas at Redly,' seven miles tt . E. of Glasgow. 
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' Jafaiai-g 16. I. Remarks Oa Glauchoma, bj' J. Howaoip, Eiq. Metit- 
lier of tba Royal College gf Surgeons. Contiuunicated bj Dr Emox. 
' 9. Notice regarding a ftmale Orang-ouUng sent fhun Singapore to Cal- 
cutta to be kept with a mule oue in the poiseGtkm of G. SfftHToN, Esq- 
F. H. 8. E, 

February 3. I. On die composition of Blende, bj T> TifOMaoN, 
lA. D. F. H. SS., L. and E. ,Profeuor of Chemistr]', Glasgow. 

S. Comparative ntperimeniB on different Dew point instruments, witba 
(tescrtpiion of one On an improved consttuction, by Mr J, Abib. Mr 
Adie's improved iniitrumetit was exhibited. 

February Is. — On the size of ibe brain and the proportion of ila parte, 
OS aStcted by -age, sex, or aexna] mutilation. By Sir William Hauil- 
TON, Bart, ■ 

March S.— The fbllowing candidates were admitted Fellows of the So- 

Wii.LiAH GiBBON-CBAia, Esq. 

Cha&leb FEaaussoN, Esq. younger of Silkerntn. 

James Ewino, Esq. LL- D. Gla^ow. 

Duncan MacheIll, Esq, Shstiffidepute of Perth. 

Reverend J. Sinclak, A. M- Pemb. ColL Ox. 

Abtrdb Conhbi.l, Esq. 

Reverend J. Sheefbhahxs, A. M. 

James Hofb Vbhe, Esq. of Crsigiehall. 

The fbllowing ctdnmunioallona were read : — 

1. Notice of an experiment relative to the luppoaed gpontaneoua Motions 
of Bodies suspended in Fluids, hy Dr Bbewstes- 

S, Notice regarding the Miners' Compssa, add its apfdication in under- 
ground surveys, by R. Bald, Esq. Civil Engineer. 

3. Notice oonceming an autograph MS. by Sir I. Newton, found among 
the papers of Dr D. Gregory, Ibrmerly Sav. Prof, of Astr, Oxford, by 
Dr J. C. Gbeoorv. 



March 19, 1B98.— Messrs GSORoe and JIhes NAB>fTH exhibited 
and described a section model of the Steam Engine, conitruoted by them 
for the porpoBe of explaining the principle and oonstructioo of that ma- 
Messrs Nasntth also exhibited, in action, an in)|aoved high Pressure 
Steam Engine constructed by them. 

Orawiugs of a Steam Carriage capable of carrying six persons were sub- 
mitted to the Society, togeihcr with proposals for erecting the same by 
subscription. By Messrs G. and J. Nabktth. 
- Affril 8.— Notice Of A machine for the use of boot. and Ehte-makers, in- 
vented by Mr Jaues Dowie, boot and ahnemaker, Rtgisler Street, and 
Mr Alexamdek Black, surveyor, Calton Street, Edinburgh, wasread.to 
to the Society. The machine wafi exhibited in its Ml eioe.; and a hand- 
some modelof it was also esbibiledi and was presented to the Society along 
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with theBodcedesmptiveofitsuaes^Midapbnorawm^-Bfaopfittediip 
iD the most approved manner with tliese machines. By Mr Jamis Down. 
Mr ALEXAMSEa Nashvtb exhibited and ikGcritted a model of an im- 
proved gate far agriculmral and oTDunental purpOKt, 

Mr James Na«iitth exhibited and described a model of s method of 
protectiDg chimney eani from the effect of wind. 

Messrs G. and J. Masmvth exhibited some experimenla relative to the 
cause of the coldnets of high presstire ateam when issuing from a small 
aperture. 

Mr RoBiaoN exhibited some beautiful and delicate specimens of drill 
turning. 

Mr JoHM Milne, ardiitect, teacher of mcdianical and architectnnl 
drawing, Edinburgh, was elected an Associate Member. 

Ajiril za— The following communications were made and modela ex- 
hibited, via. 

Drawings on a large scale of the gnat steam engine erected at Stonej- 
hill in 183T, by Messrs Claud GtsnwooD, & Co. for draining the toal 
mines of Sir John Hope of Craighall Bart both in section and in perspec- 
tive, and intended to be engraved by subscription, were exhiMted to the 
Society. By Mr John Uilkb. 

A section drawing, and model of a double piston valTe, ptopoaed to be 
substituted for the slide valve, particularly in working tnodeii of the ateam 
engine, whereby their cost will be greatly reduced and the waste of steam 
prevented, were exhibited by Mr Jauks Kilfatrick, Edilibuigh. 

An Attwood's machine, aithoul frictbn rollers, constnicted byMr DunD. 
optician, by which the applicaiian of friction rollers to that madtine w^ 
said to be unnecessary for even very delicate esperimoits, and the cost itf 
the instrument greatly reduced, was esbibitBd bj Mr Dvny. 
The Mowing Gentlemen were elected Members : 
OrA'narjr. 
Charies M'Laren, Esq. 
James Greig Junior, Esq. W. S. 
John Craig, Esq. 
John G. iOnnear, Esq. 
May T.^A new instrument for procuring an instantaneous light, invent- 
ed by Mr JoHit Naf is s, joiner. South Hichmond Street, Edinbur^, wh 
exhibited and described. 

Mr SoBV MiLKE exhibited his drawings of the steam en^^ne it Slon^- 
hill, and read a dewription of them, whicti is intended to be published 
along with the drawings. 
Adah G. Ellis, Esq. W. S. was admitted an Ordinary Member. 
Dec, 3.^-The following cmnmunications were made : 
A description of an Apparatus for sweeping Chimneys, invented by the 
Rev. GsoBoBtonoH, Ayton Manse, was read, wb«eby the useofdtmh- 
ing boys is rendered nnneceasary. 

A description of a dock pendulum, in which the impulse is teedved di- 
rectly Avm the awing wheel, without the intervention of either Iwk or 
ve^je, infented by Mr Ai.axANDBR Doio, watchmaker Utwdborgb^ 
was read, and s working model exhibited. 
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The followmg gentkinen were elected Members: 

OrdinaTy. 

Thomas Grainger, Esq. civil engineer, Eilinbni^h' 

Bobert Fraa^, Esq. Newington, Edinburgh. 

Auoeiale. 

James Smith, Esq. Deanstoan. 

Dee. IT.— Mr Alexander. Doio explained the nature and uaca of hii 
dock pendulum without verge or forkj and again exhibited his working 
model of it. 

Captain Maconochiei B. N. exhibited and described *ery ftaUj mo- 
dels of aSlearo Tug and Flat Boat, on new principles and coiiitniction, in- 
vented bj' biq). 

Mr W. H. LiZARS read a letter ftom Mr Alexander Comn, paper- 
maker, Penicoick, sending him some specimens of paper made by him at 
the request of Mr Lizars, fVom the masses of staff from Nepaul, sent trom 
India ify George Swintorit £eq. and exhibited to the Society f'l'n man) 
upon the 5th of March last. UrLizara exhibited and presented to the 
Society the specimens of this paper, which is of a bladdery kind, and does 
not take a good impression firom a copperplate. Mr Lizars also exhibited 
and pre&ented to tiie Society a epe<»meD of copperplate printing on n piece 
of Cobbtli'i Indian com paper, which had-been sent him by Mr Cowan. 
The Indian com paper lakes rather a good impression from copperplate. 

Mr John Milne was transferred from the list of associate to that of Or- 
dinary Members- 

Jattuary 7, 1829.-^A description of a clock pendulum, which receives 
the impulse directly from the swing wheel without the intervention of fork 
or crutch, invented by Mr David Wbitelaw, watchmaker, 16, Princes 
Street, Edinburgh, was read, and the pendulum exhibited in action. 

Mr Edwass Sang read a paper regarding a new phenomenon discover- 
ed in Iceland spar. Numenma spedraena were exhibited in illustration. 

Janvary 31. — Mr James Gbshe, W. S., waa admitted an Ordinary 
Member. 

. Caftain Maconochie, B. N., read a paper on steam-towing, demon- 
strative of its application to General, but more particularly to Mercantile, 
navigation ; and exhibited models in illostration, which be presented to 
the Society. 

A model of a door alarum by Mr James Fobbeb, Old Meldrum, was 
next exhibited to the meeting, and a description of it read. 

February i. — Mr John Milleb, civil-engineer, was elected an Ordinary 
. Member. 

A new hydrometer, invented by the late Mr Lunan of Aberdeen, was 
oommnnieated by Mr John Abhstbono, and exhibited and explained by 

A description of a new door alarum, invented by Mr Robebt Fbabsp, 
Jewdler, Princes Street, was read, and a model exhibited and explained 
by the inventor. 

Mr Writelaw submitted an enlarged description of hia pendulum 
without fork or verge, which waa read. 
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Ftbntarjf 18.— Mr Jobn AuiRTKOife, Laxawtoa Pkce, woi admitted 
an Ordinarj Member. 

Mt John Adir read a fafet on ft new oonstnictioq Qf a Daw Fbint In- 
Btnunent, accompiuued with a coropwatiTe table of obsefvationi made bj 
i^ and by others previously in uw> 

A model of the Rev. Gsoaas Tauoa's apparatus for Bweeping chim- 
tKj*, wiiezAj the use of climbing hoy ia rendered UDntcetury, waa exhi- 
bixed, and prcaenl«i to the Society by the inventor. 

March i. — Mr Gilikaith exhibited to the Society a Turnip Extractor, 
iBFeAt«d by Mr Williah Huhe rf Greenlaw, and explained the manner 
of ita ^plication for extracting turnips fropi the throats of cattle. 
. Mr Dunk read a paper on the euape of 8team from the aperture oft 
boilef, in reference to an expttiment of Clement. Mr Dunn's eiperintenti 
teemed to show in a very tatisfactory munner, that no real danger, can-ariw 
frogi the singular adhesion of a circular disc ta an aperiura ttoia which t 
fluid is issuiD(^ 

S. Prtietedingt of the Cambridge Pkitot(tpkiait Soeietg. 
, Beeemher 8, 1828.— The Rev. Profewor Parish, Vice-President,, being 
in the chair, a communicaUon was read to the society by the Uev- JpnN 
Wasben of Jraus Col1^:e, stating the coincidence of die views respect- 
ing the Algebraic Quantities commonly called Impotritle Root* <»- Tna- 
^gnary Quantiliei, contained in his " Treatiie on the Geometrical repreieK' 
tation of the Square Roaii of Negative Quaniiliei," with those independ- 
ently arrived at by M. Mourey, in his work entitled " £a urate Tieorie 
det Q^antitit Negative* et des Quaniile* pretenduet Imaginairei," pnb- 
Uabed at Farts during the present year; and giving from these views a 
proof, exiracled from the work of M. Mourey, that every equation hat oi 
many roole a* it hat dimensionj. 

A communication was likewise read by Dr Thaciebat, respecting a 
young woman in the neighbourhood of Cambridge, who was stated to bare 
lived without food or the least reduction in the weight of the body, since 
the b^inning of October. 

The reading of Mr Challis'b paper was also concluded, "on theexten- 
UMi to the satellilea, of Bode's law of the distances of the primary planets." 
The existence of the law in this case having been proved, it wsa inferred 
that the distances may be approximately expressed in the ftdlowing man- 

ForthePlaneis 4,4+3,4+3X2, &c. 

For Jupiter's satellites 7, 7 + 4, 7 + 4X81, &c. 

For Saturn's satellites 4, 4+1, 4+1 XS, &e. 

For U ran ut 'a satellites 3, 3+1, S+1 X !&> &c 

It was likewise copcluded from this law, that there can be no planM hmt- 

er the sun dian Mercury; and no Mtellite nearer tlie several primarica, 

than die nearest of thoae, in each syatein whidi have been ditoMMiad. 

The deviations frnm the law were also examined, and it waa stated to be 
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probabl; established that these depend an the raMses and mutual actions 
of the revolving bodice. 

After the meetiiig, the Rev. L. JixyNs gave an aeoooat, illiutTtaed by 
drawings, of the cornpiratiTe Biutom; of tnrdi and nummalia, and of ae- ' 
Teral remarkable particulars respecting dte fimncr d«M of animsk. 

March 9, 1BS9.— The very Hev, the Dean of Ely in the chair. A me> 
inoir by Pihkce Mobton, Esq of Trinity Collie, was read, "on the 
focne of a conic section," in which the author pointed oat the solid «»■• 
stmction from which that point is derived. 

The reading of a paper by PaorKSEoit Whbwell was b1h> begun, "on 
the applicntion of mathematica] reaEoning to some of the theories of Poll- 
ticsJ Economy," in which Che aathor maintained, that, so far as that science 
is founded an definitions and axioms, the ahorleat and moat certain me- 
th»>d of deducing its results is by the assistance of mathematical procesf. 

After the meeting, Profeisor Whewell gave an account of seme of ibe 
contrivanceK which have been employed in the use of the dipping needle, 
and exhibiteil one 



akt. xkix.-,scientific intelligence, 
i. natueal fhilosophy. 



I. Mr Diathp'M Obiervatiotu on Encke't Cotnet.— Mr Dunlop diacovered 
■t Makerston the celebrated comet of Encke, on the 36th of Uctober. - 
His first observation gave its place about 16'' or IS" of time greater in 
right sGcenaoDi and about one minute &rtheT north than its place in the 
Ephemeris. Several obaervatians which he made in November, and which 
he has reduced, give nearly the same diSbrencea, and the observation of 
December Tth, gives its place about 20" greater in right ascension, 
and Ailly one minute fVom the north in declioaliou than the calculated 
place. Since the beginning of December it has been decreasing in brif^b- 
neaa; but it is considerably higher than it was in 16S& Mr Dunlop 
measured the diameter of the dievelure on the 7tb December, and found 
it about five minutes. About the end of November he thinks it would 
be about six minutes. The nebulous form is not lound but rather fan- 
shaped, with the condensation of the nebulous matter near the point or 
apparent lower extremity. 

S. Supennimerary liainbowi.~-la our last IVumber, p. 163, we committed 
a (trange oversight in stating that the eupernuraerary colours had not before 
been seen in the secondary or outer bow. We have ourselves mentioned 
them in the arlicle Opticn, in the Hdinburffh Encychijuxdia, as seen by M. 
DicquemaTTe, and also Dr Young's explanation, which connects the phe* 
nomenon. with that of the colours of thin platei, {^Nat. Phil. vol. i. p. i70,) 
applies to both. 
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S. Velocity of Somd » the Arctic Rtgiem bg Captain PatrtfM obtcm- 
timt. — In a valoable paper bj Prufenor Moll of Utrecht, (_Fhii. TVov 
IKS, p. lOS.) coDtsntng a reductian of Captain Pan7'E experiraenti <a 
the Telodty of Sonnd at Fort Bowen, tbe following table of lemOtg k 

Veloaty of sound in inchet 

CapIaiD Pan; and Lieutenant Foster, 333.15 

Do. anothei series, - - - 333.71 

Do. another Beriea, ... 333.65 

Profiasor Moll and Von Beck, - 332.05 

M. Stunp&i and Mjrbacb in Getmanj, 333.25 

Messra Arago, Matbieu, and Biot in Prance, 331.05 

M. Beazenberg, Germany, - • S33.TO 

MU. Epinoia and Bauza in Chili, - 356. li ' 

Dx O. Gn^or; in England, - - 335.1* 

French Anadetnicians, - - 333.93 



4. Oh the influent of Electricity on ike emanation of Odours. — In • 
late number of the JTifob^'a of Florence, M. William Libri has announcetl 
the following curioua facL ".When b. continued current of electricity tra- 
veises an odoriferous body, camphor, for example, the odour of this body 
becomes weaker and weaker, uid finally disappears entirely. Wheo this 
happeDBi r^noTe the body from ill electrical inflaence.and put it in com- 
munication with the ground, and it will continue without odour ftr sonu 
time. The camphor will afterwards recover ita properties gradually bat 
slowly." It would appear thnn a note in the Ann. de Chim. that difficul- 
ties have occurred in the repetition of this experiment. 



a. M. Becqaerel on the lemperature of conducting wiret. — M. Becque- 
rel has discorered that the temperature of a conducting wire commumeai- 
ing wilk the two poUt of a pile, increases frvm each of its ertremUiet, aai 
eonstantJg teaches its maximum in the middk of the wire. 

, MErEDBOLOGY. 

6. JUosi of Meteoric Iron found m i'ranee,— On the ISlh October, M. 
Hericartde Tbnry read to the Institute a notice of a mau of meteoric iron 
existing at Caille, in the department of the Vnr. In August last, Mr 
Brard sent from Fr^na a specimen of the mass in question, with respect 
to the origin of which be did not decide. The examination made by ibe 
snthor caused bim to suspect that it might be meteoric iron, and he there- 
fore wrote to M. Brard, to beg that he would go to the 'place, in order to 
determine the nature of the mountain on which it was discovered-; to er- 
atnine the mass of supposed meteoric iron ; and to collect from the tnfaabi- 
tants all .the information which they coutd give him. Thefollowing is 
extracted from the account given by Mr Brard : — The man of iron wfaidi 
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had'buDfiji tva juwapfatetd at'iltwdcicii of . tb? chiuch U C<m«, hu 
bttfn in that riUafje abovt UO jmts. It waa dinwrefed' inUw irioauttiDi 
of Audvhqrt,. ■ kagoe i^-»|id WW dn^wtt 1>y ^MT ofcen into « canrt or gaiv 
den in the village, where it teema to have been foigotten ; but an inhabi- 
tant baring indoeed it in a.waU, it was dauqad aa an object bdd in iome 
Yeneration ; the wall waa pulled down b; tb» anthmitiM, and the enor- 
mous mass was deported io the piinmpal atreet of the riUage, ftom which 
it waa removed to the spot whidi it now occupies. 

The.fbtmortbe maaa ia very irr^ular; ita external odour UacUah 
toown^ with a (bade of kad colour; it ja al^og, but oecasioiwlly apotled 
with yellow rust ; its internal colour ia whiter than that of coauaon iroD. 
It weighs about lOOO or 1800 pounda. 

The moun udn in which this niaaa wat fiwnd k of considerable aldtnde, 
and similar to those which surround it ; there sie no appearances of inm 
works having ever existed in the neighbourhood. 

"nuB iron hoa the ^cvyataUtiieiaiipBuanee whid' inBtkB'ita'nntearicflH- 
^i and Ur Laogier baa ifbnnd that it contains nicke). 
' . AppHa^lkm baa been made for ita removal to Paris, and tbia bas faw* 
bably faeeai already atEompIiahed. ,- 

It waa reprated in the vdlage, that two smaller maaaea woe fbsnd vriA 
it, whkh ware used tor making horses' fiioes, ndlij &o- It vna also ]»«• 
poaed to heat this man, and thns divide i^ and aipplj It to the aame por- 
pblea; fortunately Ibr theiiUeresta of science, the greatness of Ae Bisae 
prevented the intended dfiatnietioo:—i,e OZc^, J"b'j: 3fiif. 
' At the sitting of the Aoademy of Sdtncesaf the 17th Xovomber, ibfl' 
minister of the interior announced, that, at thereqnest of the academy, be 
had destined the sura of 610 francs for the purchase of the above mass of 
meteoric iron,' and ibr its traiisport to thd'Mtueum of Natural' Histcny. 

II. CHEUISTBY. 

7. Diamoixii made artificial^ in Franee~-On the lOth November H. 
Arago communicated a note fiiotn M. Cagnard de Latour, in which thia 
philoaophei annj9iiH;c«s thai kt hat tvecteded in eryttaUixingi carbon to form 
the diamond, by methods different from llioee of M. Gsnnal, and that a 
■Baled packet deposited in the secretariat in 1S24 contains the details of 
bis first processes. 

M-.Atago announces thst he kntKwsanothw pefwn who. haa arriyedat 
umilar results ; and M. Gay-Luaaac declares,, that. M. Gannal spoke to 
bimmoretbaneig^t yearsagoofhisattempt- ' , 

At the raeetiiiig of the Institute of 17di November S]. Tbenard gave 
an account.of.hja examination of the products obtained by M. Cagnard de 
Latour in his crystallization of carbon. Such of the crystals as have no 
colour sci^tcb quarta, but theyjue a^rat|;|^rby>4iBp^Hi4f Thpy ijo uot 
bum ; and an accurate analysis has proved that they are not carbon, but 
a silicate. We trust that an equally careful examin^i(!P will be made of 
the diamonds of M. Giaiinalr and thaae of the'peiKin^ more than one, 
whom M. Arago nientionB aa having obtamed aiinilal' producCa. 

VOL. X,' Ho'.Vi. AFBIL 1829- A a 
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MOW, In > vttf «Me pips <n Ac tneanuKmhA of Vlfjk Uiw^ te Mif n, hM 
gl««n tb»AH««HttgiTengernaiti,irUekai«rfgft«1ili7al1«(MevM 

VVaiKdhMt, •- -- l9DQ*Pakr. 

OraogihMl, - " »6)m 

SilveriMltia^ - • IBSO 

Silva with ooe-teiith gold. , 1990 . 

Silver wilh oiie-Untli gold, 9060 

ilb We(l g e<roo d mKle Bie mdflng print of rflftt M Mg^ m HU'tad 
»rbiideR923S°. 

III. KATVBAl BHTOIT. 

HIMSSALOOT. 

in minenls hu Hnt na ■ iknrfi^ <£ a vary "ii**"" ipMimditf oiimium 
Um ebtloedenf, fasmg in it ■ tamtj ttf AdI of a " Ibapid And aot •&■ 
like to water." The ipednen hu been gnnlidwHl palUiMl all toMndA* 
mutHj, a* as to leave a irnat af dudcedooy abaut oaa-tentfa of aa lach 
tUefc. T\at> oxtental ditnenriat of tfaa Bpedfawn ara taw *acfcr« \em^ \tf 
ow M(A broad, eo that the leBgdi of Ae nVJ^ ia atieait oae ucA anrf w 
M«-4fiiAi- The tniae itked Ar thia qcciaaeD m ihittj «««». if the 
fluid la water, it ta noCln»& the «mtk fart ef that ■!■■;. .bm if it^ 
wWchJatMpndadie, «mo(thoiiewflaidadiatewKdin tqias, ibe apfr- 



CD, ,^Na^4ii'ef AadMite. By ftoftwot Hovcnui. 

Silica, ■ ■ 41.S8 

Alumina, > - -* 83.79 

Soda, • • 14.0T 

Potash, - "■ 1-01 

Water, - - 10.00 

Oxide (^ Inn, - x «.H 

CatfaoiataofliHe, - 9A> 

Matrii, - - S.fiO 

99.GS 

i\. Anulg$U of tfVn Sinter jhrni^nOiet^. ByW. K.C^kaTkir. 

Araenic add, • - S0.3S 

Oxide (tfirau, - - 40.45 ' 



le. Amlgtit tfDalMaefivm lAc ffttfa. Br-Dr Dtt Ukini. 
Lime, - - SS.S9 

SiUn, '- ■ Si.01 

Bocadeafid, • ■ ■ > SiJ4 

Wala, - ■ 4,M 

lOOj* 



L;,q,-z.= bvGoOg[c 



« Puf il of Dr Thamaaar'^ 
Silifa, - - 41.$M 

Magnena, - •• 41-720 

^unuDi, . - 1.009 

Peroxide of iron, - 0.100 

Water, - - (T.68ff 

— — ■ l«3.05a 
HMiee Dr ThaouDD toanAm H s h^drow tesqvnUlcate of mtgnMis, 
01 k Tuiaty «f the precioH lerpcntiM oi picTDllte «f HaMmtnn. Mf 
Nnttd, the dkeatetn of the iniatn], found n* daisim, and tntde the 
•ilica end. the migMaia S6 and 46> 



14. iliufy«if of BMinua£lniffeo/'0rEftt(it^f. By Protessoi Hvnrfklv. 
Carbonate of binnulh, - ' B9.S 

Anaae addf - - S.S 

SiUea, ... S3.8 

Aneuiate of cobalt, copper and iron, d.B 
Uatris, . - . s.i 

HB.e 

lS.AMaistui^LetUU. ^Uf ICMitcbkll, BPuitil of Dr 'AoMMn'ft 



. HiMiMkeU. 




ttciwk. 


Silica. 


S1.S1 


I5J> 


Alumina, 


6.&& 


22.0 


Ptotoxide of iron. 


e.*2 




PotaA, 


«.8« 






Watar. 

— - 10S.I« T^~- loa 

HeDM U consists of % atoma ootoailicate of alamina, I atom oeioiilictrtia 
«f iron, and I atom octosilicate of potaali. 

asoi.oav. 
16. ConeUision of the Qenend Summary of the Geology of India. Bf 
JAMBBCALDEit, Eiq. From p. ISiof this volume. — ''At Bancora,"wjc 
Blr Calder," tbe calcareoUB concretion called Icunkw b^ng to corei the Mli- 
Ibee of t}ie granite and mica achiatB. Thence we pass on to the grital coal 
field that occupies both Sides of the river Dummoda. The bouDdaries of 
dita (brmation have not jet been sccurateTy aaaertaiiied ; to the Mutbwaid 
■He trace its asaocfating rocks (sandstone and shales) to within a few milea 
of ffogonanlbpoTe, imposing on granite. About forty roile* n(vth by east 
tnm that place, *re come to the first coTGery ever opened in India. The 
hte Ht Jotfca, an enterprizlng and laborious engineer, had the merit of 
commencing these works In ISIJ, ata^lacecalled Hany Gunge, on the lefl 
baul: of tbe Dummoda. It is described as the N. W, coal diatrict of Ben. 
gal. Mr Jones observed tbe line of hearing far sixty-Bve miles in one di- 
rfctiOD, its breadth towards Bancora (on the S. W. sida] being not more 
than eleven or twdve ra'Hea ftom the river ; and be coiyectures that the ' 
same coal fiirmation, crossing the volley of tbe Ganges near Cutw^ unitv 
Wiftfhat of Sylhef and Ca<^Br, which he denominates the N.E. coal dis> 
tricj^ aod Stasa which abundant speeitnens of coal have been ptodnceiL 
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arin Saent^ Intemgmuse. 

Ad accanle ■arrey of tboe ezUntive and nhalak defMmts ■ wwi i to be 
called for, by obTioui conndaBtima of the moit imporUnt public advaiitagr. 
" The prindpal rocka thst compoae tfau foncatiou are tarieties of band- 
MoDe, day ilatet, and shales, with occuional dites and veiuB of trap and 
greeii'^toDe ; the ebale immediatelj covenng the coal abounds with t^c- 
table impTMrioni, and sonie aniinal oiganic lemaini ; amoDgsi tbeae Dr 
Voytey diidnguiahcd ■ phytoUlhui, a ealamite, Igcopodium, and one sped- 
iDeDofagif{antic8peaieaof|iaMta. Tbe ibale paiM* into clay ..elate, iU)oie 
which lucceedi a Mrft, but gritty, micaceooa yellowieh-giey sandstone, 'iuae 
jwd ihcte becomiug indurated and tdaty. This fonns the surface nxi all 
over the coal district, lidng iato low round-topped bill* and undulated 
grounds. On the coal pits, (three in nnmberj, which have yet been sank 
to a depth of only eighty-eight feet, seven seams of coal have been met 
with, one of which exceeds nine feet in thickness ; the quab'lf of the coal 
hat proved excellent, resembling tha Sunderland coal, but leaving a larger 
propcdtion of cinders and aahea. 

" Proceeding nortliward and westward tVom Baneora and the Dammoda 
river, the road to Benares passes over granitic rocks, of which the rai^e* 
of hilla on the left, and the whole country as ftr as the Soane, and round 
Skeergatty and Qji, is probably coniposed. On approaching the Soane 
. riveTt crowii^ the hills behind Satserani, sandstone b^ns to appear, and 
continues to be the surface roek, with probably only one considerable in< 
terval all the way to Agra, fbrming, as before noticed, the southern barrier 
of the valley of the Ganges and Jumna. That interval oceurs in the low 
lands of Bundlecund. where the retnarkable isolated hills, forming ridges 
ronning S. W. and N. E., are all granitic, the high lands being covered 
with aandy stones. This bringe us hack to ^e rocky plains of Hindoo- 
Wan, and to the last of the three principal mountain ranges first alluded 
to ; vii. the Viudya Zone, whichjCrossing the continent from east to west, 
may be said to unite the northern extremities of the two great ranges al- 
ready' described, which terminate in nearly the same parallel of latitude, 
forming, aa it were, the base of the triangle that elevates the table-land 
of the peninsula. The Vindyabelt, yielding little in dassicttl characterl* 
the Himalaya, intersects the heart of the country, and is distinctly trace- 
able, even in our very imperfect maps, runuing south TA° west, from the 
|iolnt called the Bamgurh hills towards Guserat. This great zone has nu> 
merous divisions, and a multitude of names, almost every ilistricC givinga 
changeof denomination; but to the eye of a geologist, who considers thicgi 
on an extended scale, there is a parallelism in the disjoined parts, and s 
general connection and dependence on the central range. The substrala 
prove thia fact, for in every case they preserve s parallelism to it. The great 
mrfsce formations of Central India and the Deccan are granite, sandstone, 
and the overlying rocks, the latter exceeding in their extent those of any 
other country. The basaltic trap formation extends northward all ova 
Halwa and Saugor, Sohagpore, and Omercantoe; tbence, proceeding souih- 
ward by Nagpore, it sweeps (he western confines of'Hydrabad, nearly to 
the 15th parallel of latitude, and, bending to N. W., connects with the sm 
near Port Victoria, aa already noticed, compoaing the shore* of the Cmn 
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on noitinvBrdi all the vbj to the mooth of the Neribtidda, coining an 
' area of at least SODjOOO square miles. It eveilies sandstone in the dis- 
trict of Sagar, and bence it tdaj be inftrral, that a portion of it, at least, 
is posteri<tt to undstone. It possewea the common propert; of trap rocVa 
in general, rii. that of chougitig the nature of every other rock which 
comes in contact with it; and in the diatiict of Sagur it is altraya araocia- 
ted nitb an earthy tiroe-Btone, which aeeniB to have undd^one calcinattqt), 
exhibiting strongly the marica of the agency of heat. According to Capt. 
Franldin, the sandstone deposits are so very regular, both in their dispo- 
Mtion and geological character, that they cannot be mbtaken ; their gene- 
ral panJletism to the horizon, and their asliferouB nature, appear to him 
to identify them with the new red saiidatone of England; whilst the red 
marie and its superincumbent variegated or mottled variety (called by Wer- 
ner bHtiier-»aiid-ttein), tt^jedier with the deposits of liaa limestone, place 
^he matter beyond all doubt. In using tlie term ' new red sandstone,' 
however, it muat be understood, as it ta in England, to comprise all that 
ietieaof beds which intervenes between the Ua*iuad moffneiian limestonea; 
admitting which, he concludes with confidence, that the waledklla of the 
Btmdachel hills of Bundlecund, which are the lowest slepa of the Vindya , 
range, will afibrd a series of formation corresponding perfectly with those 
of England, where the lias formation has been thoroughly studied, (iom 
ita connectioii with the coal measures. 

" On the western side of India it is, as we have seen, covered by overlying 
rocks, as. at Sagur ; it appear^ however, fl;inking the large primitive branch, 
which runs to Odeypore, on the side of Guzerat, and to the north it sweeps 
into the desert to an unknown extent. The paper in the London Geologi- 
cal Trantaetions, proves this fact, even if we had not the more substan^ 
tiol evidence of rock-salt, which is there produced in abundance. 

*' The next of the great surface rocks of Central India, is large-grained 
granite, frequently passing into gneiss, generally composed of quartz, flesh- 
coloured felspar, a little brown or block mica, and hornblende. It varies, 
however, in appearance, and alio in the propordon of ita conHtitnenta. 

" With r^ard to the rocks of more recent formation than sandstone, In- 
dia is peculiarly barren; hut this circumstance, above all others, renders 
ita geolt^ interesting, if it be in reality soi Whence, says Mr Calder, 
does such a remarkable distinction proceed? The reply may comprehend 
a solution of the most important phenomena of the science. 

' The lioB formation is, as yet, known only (tma Capt. Franklin's re- 
~~e has found it in Bundlecund in iifu, reposing on red marie, 
or new red sandatone, and its geological character is, in all respects, so dis- 
tinct that it cannot be mistaken. He thinks he has identified it hy ita 
cbaractmslic oi^nic fossil, — the gryphite,— by stems of fern and fbsail 
wood : and, moreover, the lime made ftma it possesses the pecuUar pro- 
perty of the spedes, and ita finer varieties have been tbunil to answerfor 
lithi^aphyi He entertains no donbt of the existence of this formation, 
nor of its proving two main pointa : first, that the sandstones on which it 
reposes is the red marie, or new red stone of the English school ; and se- 
cond, that, vriih the exception perhaps of trap, and the concretionary £»> 
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' Sii Scien^ tmtdiigmce. 

mniaaa, ll i« die MMt reeatit hidun* dbCDTCrodhi IMk ; fln GapU Fmt 
lis hu nilwequenllf tnvcrsad ttie nage it Ae fbM of «faidi it exteodt, 
andbaB fbnnd no tnee* of au oolitic fonufttlon, and diiuki it obibtta, dnt, 
it nich a fbnoatifm doei eiitt in I»dk, ft oxt^t to be Arand tfanc. 

" CMnnon kuoknr, oo aiial;«ia, b finmd tn oontaiii Ae ttementsof 
ocdite end dialk. Ha; not this oancntiMar; fcmiation, thotefim, wind 
■eoDii peoullir to Ibdli, be tbs raaiia* of what, under difieieDt ctrctiDi- 
■taacM, n%ht bave become (u In England) regnlar oolitie strata ? Cipi. 
Fnnldin obaerrn, that these irreguLir bedi of kwikar, which ae fbood 
fidlowiog eyetj mter-eonne, uid formiDg fti banki, have all the 'ppm^■ 
aneeof having been depoai ted dndeidroataitiaoes pecultarlr un&vonniik 
to Kgulsrity ; and it as; be a^ed to what Bgencf, but that of nimmf 
and tnrbnknt water, can mich appearaiioe be MiiActorllr awribed ? 

" WiUi regard to organic remains (tbe most iutereBtiiig of all Ac biaa- 
diee of geolo^cal Bcienee), it is to be feared that ladia i* not llkelf to pioie 
. ■ productive field. The coal atruta, when pabllo spirit and entetpdK 
fhall excavate them, will probably afRird otbor varictiea of vegrtaUM and 
iehei, beeidea those already mentioned ; and tbo Uai limeetone may ooo- 
tain speeimens cf the lauri tribe ; but hitherto, the moat afrtkiiig &atine 
In Indian geology is the almoet total absence of organie remaina in the 
Bttatifled rocka, and in the diluvial soil. 

" Silicified wood has been found in &» diluvinm of Calmtta and Jnk 
hulporej butboneaof animale have nem yet, we believe, been diaoBVered, 
either in diluvium or in atradfled rocks j in this branch, however, the es- 
tenaive deposits of fossil bones recrally discovered in Ava, apparMitlyant^ 
diluvian, and, perhaps, the yec unexplored oavems in the limestone strata 
of Sylhet, Caehar, and Assam, promise a fhiitAil field for future researchca. 

" Mr Calder concludes his observationa by introducing a view of the 
ayatem t^ Indian fseologj adopted by the late Dr Voyaey , ae oommnnicatcd 
in same of his last letters to his lamented ftiend Dr Abel.; wad, aa they 
contain almost the only record he has left us of the general eoucliiuona to 
whidi his.philOBoph'ic mind came, and it is desirable to preserve erery ray 
of light ftom so valuable a source, to guide our fhture research, the fbllow- 
ing extracts are transcribed verbatim from bis letters. 

" On the 1st of August 1833 he writes as follows:—' It ma; appear ifc 
ther pretamptuouB in me to attempt a sketch of Indian geoli^y atitr m 
abort a reaidenee, particularly when you reoollect that Smith's nap of Bi^ 
lish geology took him twenty years to complete. There is, however, this 
vnnarkabk difirmce between the two countries, that in India, inatead of 
twenty diffiirent fbrmations, as hi England, there are only four, via. tbe 
granitic, the sandstone, the clay-slate, the trap, the diluvial. All of thtK 
have flubordln ate rocks : but they are never fbnnd in any of the stfaerfok 
nations, and they all occupy a vast extent i^surftee.' 

'■ In asuInequeDtletteriOf the 8th September lS83,he gives the foilowiif 
synopsis of Indian geology, between the paraUds of 37° and 96" nortfa lati- 
tude, viz. : ' The geology of India may be divided into fbnr fbmiatiaiiB 
each of which possessing characteristies in CMnmon, which strongly jumA 
their contemporaniety. 
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"* 1. •Bte. gWTi iih a iri M iHtia &r ygnm H»,*t^ii»liii M^ w a ii n ie cubic 
qwirlttiMlE, jpoantliino. In m«8 and b«di ; gmaiu, to vUch is mlnvdi. 
mta botiAlaiide ilait. n^UUliw linutane, cijnalUag dalofiilta, n ' 
fUsritc, UlB>sUta, aivl qwnti-Mek. 

" * X. The scblitMi t«du indade nttuf<<«u> crjilaUmc, < 
and cemented, which passes inUi claj/t^htt, cakveMU olaT-^tt, nti oaU 
careooB-Blste, to which are Bubordinate, JlhUy ilate, diamond breccia, and 

'* ' 3. Ill* ,b»Mlti*, «c pvdiyinK, mi intru^tog ««1», iiK*Ufc bauU, 

waekea, amsgdaloiii, irprcc^ (f locttrilf, Rhidt is Bometinies directly 
■uperinipoBed on ^raniff and gneiiu 

" ' 4. The dikf iaq land? W pLNUb Uwb bmU from tb drims of trap 
r{>ct«. DiluTiun) cif tli« Rcn^, and pUiw 9f Ae GuigM, indadtdg' the 
beds of calcareous congloioerale, fir loukvi*/ 

. " Jta tbeq pipflf^d^— ' i w «>0»i«e«l l^at, vary ft* additiona will bo 
made to m]' sfDopfiis. There ijitoihiAE 10 )adiHfe»iDbliiig theoeliu, Hie 
«b*tt>, V th« LoBdOD <^4;. Tip to the prtaoil pulod, I am intlneA to 
think that both the granite and gneies of Ijtdift ai« CDklcaiparBneonf, m 
iboj ire pCTpatuaUj pwaisg iaut «#A other, and biTo the aatoe subvrdi- 
naterocfci; I thinkit pK>b»bla the? owe their difiveoct of itruotnre loa 
dUS^KOt n^dfl of orosriidMioii. At prcaeBtt also, X am disposed to think 
thtft the smiifl«d H>«ks «y llic oliteet ill pDiilE of time ; but] will noi an- 
^Icipale: tbeoniiqiu hiUor; oflodia and getdcerar* intimately ocnnacted 
in the history of the trap rocks, m exmplifi^ in the tradition of lowis 
Jwfiag hMti OTCvwhebanl bj ^v«tb oT black mad. Latdy nading: an 
wan»t cf ^lotthieni'a disewery of hunaB bcoHa, he aaya that thcf weie 
always calcined, and deprived of their animal gluten. Does be mcatt to 
my tbst.UM? bad IvK thair caibania acid i Do yav think tbat it India 
«W inhabitod be&re ihe dfluge, there v^d not have bMo pon« remalna 
of animals in its TUt uui numerou* diluvial plains ? It baa been a ftroorite 
Speculatian with some philosophers that the aborigines of India, the Gosnds 
(who differ moat remarkablj in their mannera andcasioms from the Hin- 
doos,) escaped ftom the waten of die deluge on the bigb tnountaina in the 
wtariar. Tbene appears to aae to be a fmt reumVlanc* in the ankod and 
WgMable imductieiu ail ftver India. I do not think that I bave smo an; 
thing which yon have not fijot in the vicinity of CalcatCa.' 

" fi) MiotJier ifiifPTi •la'ffd liSd pehcaarj lesi, h« ujt :— '' I an mriiing 
a barometrical section ai;^ gerio^faA skei^ of the oountry as 1 proceed, 
and shaU have, by the tii^e I feaph (CLdcutts, made a greW addition to the 
geologjcsl niBp of India. I have been struck, during my travels in India, 
by the -mtt samenees of the productions, that is to uy, ts" the aame soil. 
If I wetE (^14 such is the sot] '«f A, f think I could tell exactly the mode 
of cultiratipn, ^ grain f r produce, the fauna And the syivi. ' This is, no 
doubt, owing to tlif fliwnesB ot the farmations and tlielr great esfent. Ever 
lince I left S^mUnilpoor T b&ve been travelling on gneisf, nhicih passes 
into granite with the usual trap vtinR of that tonnatiDn is India ; also 
into mifi^-adiUt, etntaintaig beds and veins of honiblende-Toek and hom- 
blende-sthjatandifuartzrpckj the niica>-Echist pastes into cblont^tchitt-'' 
—Cal. Om Om. 
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snnotmeed to the Institutet tbu, aftsr a eatefbl stud j of 850 Bdraaoiti^ 
eollscted in the monotaini of Pmvtace, he hu discoTered thu BdvanoitM 
are not the shells of aniniala, as geolof^itts goMally think, but tlut tbey 
an cutaimna appendaget belonging to marine aninali, allkd to the EchiMo- 
Jtrmaia, bnt which are now extinct. 



abt. xxx.— list of patents granted in scoj-land 
since december 6, 1ss8. 

33. December S. For an ImprOTement in the Manoftotare of Bdttooa 
■nd in the MaehiDery or ApparaCnB for Hann&oturing the vane. To 
Thomas Ttki) ALL, county of Warwick. 

34. December 12. For aa ImproTenient in the nukii^ ot Mum. To 
WittiAH Stiacrak, county of Denbigt^ 

i6. December 21. For certain Improvement* in DistiUstian. To Robht 
Stiiv, connty of Middlesex. 

8s. December 8i. For a Method or prindple or an'apparatna for Bsivng 
Water or other Flnida. To Aktom BE&>raAai>, county of Middlesex* - 

1. 18S0. Jantnry ID. For an Improrement ia the Coustmcdon of Ships' 
cable.and hawser choina. To John Hawss, county of Middlesex. 

S. January 86. For an Improrement or Improrementi <»i Bits. T» 
Valentine Llanos, eonntj of Middlesex. 

3. Fetmury8<. For certain ImproTemeDti in the emstractlon of Steam 
£ngineaand Steam Genawtarser Boiler*. To Sakurl Cleog, comity of 
LanoHter. 

4. March. B^ For ontain Improvements in Machinery to be osed in Na- 
vigation, ai^Ucible to the Propelling of Ships and other Floating Bo- 
dice, &C. To CuABLES Haulkbe'n, county of Middlesex. 



A»T. XXXI.— CEI^STIAL PHENOMENA, 
from April Id, to Julg Ut, 1B89. Adapted to the MtridivL, of Grttn- 
with, Ajiparaii Time, eacepting the EeUpiei ofjupiter'i StiUUittt tMdi 
are ghen in Mean Time. 

N. B.— The day begins at noon, end the toqjnnctioni of &e Hoon and 
Stan are given in A^t scension. 
APRIL. 
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60 21 B 3 2 / a J IS* 8. 
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31 -83 5 cJ e ^ J SC N. 

48 Q Poll Moon. 
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16 9 Sup. (J 
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I 4il «lm.U1.8«t.V 
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JUNE. 

# New Moon. 
•* Em. I. Sat. ^ 
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6 14 fiS 43 



7 « 

8 18 
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28 7 9 10 
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89 ) d S W 1) 47* 8- 
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©e-teniiD 
sa B d 9 as Jl' S. ,' 
S Stationary. 

1 Lait Quarts. 

« S d?K Jjeics. 

43 Km. 1. Sat V 

d Aldeb. ])67'N. 
n. U Sat. ^ 
9 New H«m. 
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m Mi UuiMb Jh««»»i||W MMnaMioM 
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13 98 07 
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The ilreccdiliK mimbera will euble any perMD to find the podtimu «f 
the pUnM, to Uy tbem down upon a cd«atul globe, U)d to determiae theb 
Umn of liiHig and •etitiig. 



Akt. XXXII .^-Atmnor^ of Meteorological Ottstrvaiumt Uladt at W—M 
iHj>eetmberl«St,aMdJaniuirjfaMiFtbiiuitg ItBO. ^yMr&AWDM 
MAmSH*!-;., CptBmunicaMd hf Uie Audw- 

Jtofa af (fe aaromeler, Thermomettr, Sfe. U Kendal fir December 1888- 



Mudnnim od (he I4th, - . . 30.87 

Hiainiiun on the 7^1, - ' . . . S&M 



Huu«iim on tbi 13th and 14lh, - - . . 69.6* 

HininwiD on the Otfa, ~ • ■ . . gj« 

Mean bnghl, - . . . . Ai-Vf 

Qiuntit^ of WD, 9.236 iiuhea. 

Naubn of nin^ da^t, 25. 

Pceralent wind, wot. 

Ii this .month, aa ill thalaitt there bare been but two jAgl^tt tf ftort, 

the tbennmneter n«ver having fKen.tiut Jji those iDsUDces,st or bdair the 

tVeeiiiig point. ; II is rarely (bmid tlnat tfie mean tamperaMre of Deoeia- 

ber 11. upwards of 4*=". A greater quiBtity of rain hn &IIei> in this mootb 

than m auj preceding one in ihe year, and yet, though the ireadier hai 

been with Jittle TarJAtion cvnj, ttie baroipeter ha^ VHried lew titun ^ oftea 

the case when tlie weather is poreTariablc. 'fho wind ||aa (leen in the 

westtbr 17 days, aad rain haa generally accon^nled it. . Foi theieatcf 

the month winda have preraile^ from the S.W. aa4 S. excepting one d^, 
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madt at tenM bt Dec. Jan. mifF^. I$9S. -- 379 

but va btre bad ^ceuiODii ettneatt ftoni oOer ppinu ot* tha eaoftm, 
though rf short dundoR. 

Jatuar^, 

ntlle7^^ • - - iM9 

EDootlwSeih, - '■ • 98.63 

Mnnb^t, - ' • . mS8 < 



MuimBln oo tke In, . . r -47* 

Hirnmuni on the aOth, - • - . . lu° 

Heubd^t, • ■ - • 3S.18* 

Itdintttjr of ntiii ftT47 iiidk ' 
Nmntn of islay daji, 3. 

This hu bmn a tnaarkaUy -fine winter mcnth. No nio fell &om tbe 
4th to the 98th, and though dnrlng.Uiat period ne had lome mow, this 
WW conflBed chi^y la the S34 Slth, and 3fith. On theS6th wua tluwj 
and OD tbe 2Tlht .090 inch of water was taken hj ihei gnige, which was 
the meltad hdow that had &ll«i tbe three preceding Aeji. ' Tbe barome- 
ter has been very rariable. A corona was t^aerveA ^vad tiaet ronnd 
the moon, bat DO halo. Neither haa Anton BanaliibeeB'obeerveddnTii% 
the month, (though fVeqooit atten&m bu bean {lajd tO' the anl^ect,) 
exceptlnf; tm the erening of the sd, when it was rery bright. The three 
days on which rain was taken were the Ist, 4th and S9tb. Sjnc« the Sd, 
the nighU have meatly been fhwty, and aoawtiinei tbe greater pert of the ; 
di^a. Tbci« haa nM been MgiattaacL iiB Kendal, fiv the laK aevm jeaia 
aa small qnantity of rain in January. 

Fehrvary, 

Birameter. Incbet. 

HwDmwD w tht 2d, • M.N 

HiDimum OD the 2lR . - - 89.10 

Maanbd^. ... BS.8S 



MsumaiD on die 18lh and 16th, . BO* 

Minimam on lb* 3di - • - • ^33° 

Maaabei^ .... 3a(l»> 

QuaoUtjr of run, 1.8M inch 
Number of rainy dafa, 11. 
Prevalent wind, w«. 
Tliete ha* been much leas frost In tMa «i«Bth than b the last, and yet 
there haa been but little rain, diough tbe T^eaiher has been moatly cloudy. . 
In January and February lust jear there were S^raj:^ days, and 10.817 
i*diei of rain were tahen, bnt in those nwoths In the preient year there 
have beoi bat'14 tainy daya, and l.Wl inch of ratn. The banKtieter has 
been meatly high, and tbe mean ibr ttie month ia greater than that of any 
mood) in Uie laat year. BoA tbia and the last month have b«en colder 
than the corresponding one* In 16CB. The wind has been pravalent in 
the west for 16 days. 
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INDEIX TO VOL. X. 



ASAK, Dr, «o tlie Mnitii tribe of in- CbeMont tree of Monnt Mam, 4n the 

■ecu, 3«1 Urge one, 314 

Adie, Mi A. MeUorolagialJoanul, 193 CbijMilite in nbaduii, SlK^tentttibj 

£tiut,Mou[it,aD(licciiiptioiuar, 910v- ProCenDi Dd Rio, tM 

. oD (he brge chntnnt of, 314 CIoimU, on a enrieus fimiM&n of , 38 

Aochon, mnnta oa tbdifbimatioii, 880 Conut, Eneke'i, ndueovend, I7A~4U 

Aich, luniitioua, dd ■ iplaBdid ooa al delMnM coBtmoed, 178 oanttt af 

f l;moucb, 146— «t Cbet£eld Lodge, Septmiba 1827, 176 

177— «t laUf-houw, 177— at Edin- CongnM itf phiknipfaari M Beriio, SS6 

buTgh, 177— at Pnth, 170 CaiuribiHicii» topt^nolgeognpfari-Sl.V 

Aurora bomlii at Peftii, 170 Ctn^er, motallic, on Oie qnuilitj noM 

Buometer, account of Di WollMtOB'i m Biinip, 180 

dtffeieiilud one, 3A6 Conwall, on tlio attain eagine* at, 34— ' 

Bccquerd, M. on (bt pnpeHiciof the ^namrij notioa o( tbeii peribnoaiiOt 

Touiinaliiie,6l— ontlMleaipantiiRof 197,913 

. conduetiDg wue^ 3B8 DrtlMdiut, iBilyni of, S70 

Belemnittt, ibeit origin diaMmrcd, 876 De Witt, Mt, oa Iba Tonationi of ibo 

BdiUd, (ccouDt of tha gnat coagrcN of magnetie ueedla, 33 

Fhihwopbcn at, 226 DiamoBd Isnua for naenacopm, 327 

Beithier, M. hta dtKriptiMi of mnitioiiiw, Dimnoai*, alttfldal otua luppoaid to ba 

a new miaetal, 150 made in Pnnca, 960 

Bitda, eiperiinenli on the ttxt of, 353 Double ilan Id the aoatban hemiipbaic, 

BumuthbIende,-analritaor, S71 301 

Blackburn, Re*. Mr, on a new Mnad- Drummond, Dt, on (he motioM of At 

ing board for a chuK^ ao? molecnki itf bodiM, 315 

Bluecdloiu', pTocewforinaldDgaflnemie, Dunlop, Jama, Btq. on nmirtable bb. 

368 bvlM and cluMert of a u at h Mn nob, 

Bombay, mean tempenUare trf', 17-^1' 3S3 — on doable Hothern itBn, 391— 

therainat da, 141 .on Enck»'« eoMet, 967 

BoMlea bniMned in the lea, eKpeimanii Ula[tricalcoadacdngpo>etoCeuidB,17fl 

on them, 144 I&icke'i comet, 176 

BtKODnot, is, hu pfocen fin wifi^'Ttg • Bfe, on in iueniibilit]' ■> pBtimlai cct- 

foie blue colour, 368 loun, 163 
Bievna, Di, en two icmaifcaUe ndn. Faknonth, on mMn temparatme of, 173 
bowi, 163— ontbemoiiansoribema- Plonteni, M., on the ean of biid*, 968 
leculea of bodies, 2l(^-on a nt^olar Poemeroaon'i nperimsnti on the am- 
._ !_ _•!_._..__-.. .WW. __ j!_ duction of Tollaic elacniiilT by itiiia, 



on tbe Bn of Naplca, 1 
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Caldei, Jamca, Kiq., aa tbe godogj of meterfbi mMinriig bdghla, S84 

. lDdJa,lSl,371-^mBU]gDjBiqia(iea Funcbal, meteondogieal joun^ k^ at, 

of moUiuea, 352 79 

Cambridge PhSoaoptneal Godety, pr»- Gai, inflammahle, on hoting Tor ult, 186 

ceediBgaor, 174,306 GeoRtai>h;^yam],oiatribBtioBi(o,S10 

Cmu, oil of, cxperimenta on dw caoae Gocdagj ift In^ nmaui; of (be, IBI, 

of iti high diipeniie powei, 308 371 

Cut iron, on its pennaneai inaeaKi of Genid, Cutaio Pattiek, lui iiiiiwmJii 

bulk, 306 gical >i|^M!i at E*4«rtt, IS» 

Calodal ^lenMMBa, 188, S7« Gilbert Daviea, Biqi, P. S. 8^ bfa b*. 

ClMlMdaB7witha-U^BaidCB*i9,S7S - ^laR t» ntega, ISC 
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S8i INOBZ. 

Glrabnftc, on ■ nouukible fnpertj of, Matnmki^al ngutci at Ko^ifa, I3t 

3S0 Meteondopcal nguttn kept M the mu 

GMing, Dr, hk ImpnncDieBl* on Um litiry po«u irf' the United State*. SCT 

miciompt, 327— ou work do tb« mi- —it Kinraum Cutle, 323 

etoMOpe analjud, 860 . MicmoBa, ucauat o( impiDTonaiti 

Gnnt, Di R- E., on the inSuence of upon the, 327 — D' Goring and Ht 

light OD the modoni of iiifoiorit,9W" fidtchud'i work an il, 360 



Gnmnlet from an exploded .gniasf Ji>al- 

i«a,in 

GnTiiDetet,on*«w«a«,2«7 - M6 

HaUiuiCf ibi'«« iha fwatitic Auafti MoiloKa, aa a naolar «itdc« tl. btm 
-tioairfnJnBMh. «6 CctIm.SM 

HH!P9.GMq»,Ka«,-*>* WBwkaUe Napbe, phjuical MiMa OB ttw Baj aL 
finmatioii<7cI<Hid>,S8— MK^lco^id 1(U^ 3M 

hliB0iMa»ili,J*6 ija ■pi n We Mii ag Natwkl liitfarf , M> StaikV BbMM«ka( 
■a e iaaaiitoatal p lw « »> * n «, 1*8 wuUyMdapJ i^eiwiuuiJuil, 16«— Ua 

HMMhm. Di, oa llie n u lwa nj i g y of NebulnandduMMitfiUM, 886 

FDiieh.1,73 Ni.Ban,a«a«Bti)flh*Ul«o^SH 

H— nnil,W.J..B«»,8iittiii a>giii«i NontioDile, a new mbtoal;, 1C» 

JBC*iD*aU,M— ^VMaUilrMMMDt OUtMi;afMla«*«f «lie.n)yalS«iA 
of thenrionnuice (rf tteam WtgiBM ia T*' ' ~-*rt. L87 

do., 1^, 21S-M1* tlw IwiymlMt rf *" "-nflilmiiif iiliaiiiihiai 

«ifaca,!tS4 W8 ' 

H<rcubiieuDi,0Dtbeb«N«tdnaC)<6d Opal* in a laft Male, 31 

tJertJNl,«.7.W.,Saq^a» tUiM«i> Orgaok recDaitii im Fiaftofabe, IM 

i^tHtf »f tbe ayt t»|i«niwW wiaaWi HatMrnUaawwiniMtUa^M 

IB3_lii3 e^eiKciMB oft MiraMira Patent*, liit of Scot^t mm, iA7,j;fi 

pntn, I8ft-4na aurafliMM «M As PMHilJpo,MtWidiau*ua& ««& 

caiuet^ the diipeinTc powei of ralof ''— tTi Jirhtj mnniairirr. a. il^^iia 



Hiiiiiboldi,M.A.,bii vMriiMtlMCaD. "-"-". —"■rgnn'--'^ nt.j? 

««aiofFUIo«4>h«nuB>riln.227 Panydi.en tbebiHiala^ ae,CU 
lajharaia. «• tUa iaAHPae of li^ oa Ptinnp, Jama, Kh. on ihe penammit 

4l^Mlioaa,S« ittMHoofhtlhalMiiMaraM 

lDdia,aDtbeg«i)vrof,l{a, 371 
im dnw, ana^ of, 37« 
Juw, denxnti of ita ofUt, 1^ 
ttMlm, ftfiwa, a» <bt luniMu* 
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